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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
[Claim 1] 

Image pick-up lens which is an image pick-up lens of the three lens configuration which 
forms an image in a solid state image sensor, consists of the 1st weak lens of power, an 
aperture diaphragm, the 2nd forward lens, and the 3rd negative lens that turned the 
concave surface to the image side sequentially from a body side, and is characterized by 
following to be the conditional expression (AO) and (Al) being satisfied; 
I f/fl | <0.6 - (AO) 

- 2.2<f/f3< 0.79 - (Al) 
It corrects, 

f The focal distance of the whole system, 
fT The focal distance of the 1st lens, 
f3- The focal distance of the 3rd lens, 
It comes out. 
[Claim 2] 

Image pick up lens which is an image pick-up lens of the three lens configuration which 
forms an image in a solid state image sensor, and is characterized by consisting of the 
1st forward lens, an aperture diaphragm, the 2nd forward lens, and the 3rd negative 
lens, and satisfying the following conditional expression (A2) sequentially from a body 
side; 

- 2.6<f3/fl< 0.15 - (A2) 
It corrects, 

f3* The focal distance of the 3rd lens, 
fl- The focal distance of the 1st lens, 
It comes out. 
[Claim 3] 
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Image pick-up lens which is an image pick-up lens of the three lens configuration which 
forms an image in a solid state image sensor, and is characterized by consisting of the 
1st forward lens, an aperture diaphragm, the 2nd lens of the forward meniscus 
configuration of ******, and the 3rd lens of the negative meniscus configuration of 
****** and satisfying the following conditional expression (A3) sequentially from a 
body side; 

0.05<T6/f< 0.5 - (A3) 
It corrects, 

T6- Shaft top lens thickness of the 3rd lens, 
ft The focal distance of the whole system, 
It comes out. 
[Claim 4] 

Image pick-up lens which is an image pick-up lens of the three lens configuration which 
forms an image in a solid state image sensor, and is characterized by consisting of the 
1st forward lens, an aperture diaphragm, the 2nd forward lens, and the 3rd forward 
lens, and satisfying the following conditional expression (Bl) sequentially from a body 
side; 

0.2<f/f3<0.4- (Bl) 
It corrects, 

f The focal distance of the whole system, 
f3- The focal distance of the 3rd lens, 
It comes out. 
[Claim 5] 

Image pick up lens which is an image pick-up lens of the three lens configuration which 
forms an image in a solid state image sensor, and is characterized by consisting of the 
forward MENISU currant of a body side convex, an aperture diaphragm, a positive lens 
of ****** and a forward meniscus lens of ****** and satisfying the following 
conditional expression (B3) sequentially from a body side; 
0.05<T6/f< 0.4 - (B3) 
It corrects, 

T6- Shaft top lens thickness of the 3rd lens, 
f The focal distance of the whole system, 
It comes out. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

This invention relates to the small image pick-up lens suitable for the digital input 
devices (a digital still camera, digital camcorder, etc.) which incorporate the image of a 
photographic subject with a solid state image sensor in more detail about an image 
pick-up lens. 
[0002] 

[Description of the Prior Art] 

In recent years, a digital still camera, a digital camcorder, etc. which can incorporate 
image information to a digital instrument easily are spreading by the individual user 
level with the spread of personal computers etc. (only henceforth a "digital camera"). It 
is expected that such a digital camera continues to spread increasingly as an input 
device of image information. 
[0003] 

Moreover, the miniaturization of solid state image sensors, such as CCD (Charge 
Coupled Device) carried in a digital camera, is progressing, and the digital camera is 
also asked for much more miniaturization in connection with it. For this reason, 
miniaturization is strongly requested also from the image pick-up lens which occupies 
the greatest volume in a digital input device. Although the easiest approach makes size 
of a solid state image sensor small for miniaturizing an image pick-up lens, it is 
necessary to make size of a photo detector small for that purpose, and while the 
manufacture difficulty of a solid state image sensor goes up, the engine performance 
required of an image pick-up lens also becomes high. 
[0004] 

On the other hand, if the size of a solid state image sensor is left as it is and size of an 
image pick-up lens is made small, an exit pupil location will approach the image surface 
inevitably. If an exit pupil location approaches the image surface, in order that the axial 
outdoor daylight bundle injected from the image pick-up lens may carry out incidence 
aslant to the image surface, the condensing engine performance of the micro lens 
prepared in the front face of a solid state image sensor will not fully be demonstrated, 
but the problem that the brightness of an image changes extremely by the image center 
section and the image periphery will arise. If it is going to detach the exit pupil location 
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of an image pick- up lens in the distance in order to solve this problem, enlargement of 

the whole image pick-up lens will never no longer be avoided. 

[0005] 

Furthermore, the request of lowcostizing is becoming strong also at an image pick up 
lens for a low-pricing competition in recent years. The image pick-up lens of a three lens 
configuration is proposed by the patent reference 13 to the above requests. 
[0006] 

[Patent reference l] 
JP,2001-272598,A 
[Patent reference 2] 
JP,2002-698889,A 
[Patent reference 3] 
JP, 11-52227, A 
[0007] 

[Problem(s) to be Solved by the Invention] 

To the focal distance, an overall length is about about 3 times, and the image pick-up 
lens of the three lens configuration currently indicated by the patent reference 1 is not 
compact. Although an overall length is as compact as about about 2 times, since no less 
than two sheets are using the glass lens to a focal distance, the image pick-up lens 
currently indicated by the patent reference 2 is not low cost. To the focal distance, an 
overall length is about about 2.5 times, and the image pick up lens currently indicated 
by the patent reference 3 is not compact. Moreover, a field angle is about 40 degrees and 
a field angle is inadequate for using it as an image pick-up lens. 
[0008] 

This invention is made in view of such a situation, and it aims at optical-character 
ability offering the image pick-up lens being good and for low cost and compact solid 
state image sensors. 
[0009] 

[Means for Solving the Problem] 

In order to attain the above-mentioned purpose, the image pick-up lens of the 1st 
invention is an image pick up lens of the three lens configuration which forms an image 
in a solid state image sensor, consists of the 1st weak lens of power, an aperture 
diaphragm, the 2nd forward lens, and the 3rd negative lens that turned the concave 
surface to the image side sequentially from a body side, and is characterized by 
following to be the conditional expression (AO) and (Al) being satisfied. 
I f/fl|<0.6 - (AO) 
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- 2.2<f/f3<-0.79 - (Al) 
It corrects, 

f The focal distance of the whole system, 
fi: The focal distance of the 1st lens, 
f3* The focal distance of the 3rd lens, 
It comes out. 
[0010] 

The image pick-up lens of the 2nd invention is an image pick up lens of the three lens 

configuration which forms an image in a solid state image sensor, sequentially from a 

body side, consists of the 1st forward lens, an aperture diaphragm, the 2nd forward lens, 

and the 3rd negative lens, and is characterized by satisfying the following conditional 

expression (A2). 

• 2.6<f3/fl<-0.15 - (A2) 

It corrects, 

f3: The focal distance of the 3rd lens, 
fl: The focal distance of the 1st lens, 
It comes out. 
[0011] 

The image pick up lens of the 3rd invention is an image pick-up lens of the three lens 
configuration which forms an image in a solid state image sensor, sequentially from a 
body side, consists of the 1st forward lens, an aperture diaphragm, the 2nd lens of the 
forward meniscus configuration of ******, and the 3rd lens of the negative meniscus 
configuration of ****** and is characterized by satisfying the following conditional 
expression (A3). 
0.05<T6/f< 0.5 - (A3) 
It corrects, 

T6' Shaft top lens thickness of the 3rd lens, 
f The focal distance of the whole system, 
It comes out. 
[0012] 

The image pick-up lens of the 4th invention is an image pick up lens of the three lens 
configuration which forms an image in a solid state image sensor, sequentially from a 
body side, consists of the 1st forward lens, an aperture diaphragm, the 2nd forward lens, 
and the 3rd forward lens, and is characterized by satisfying the following conditional 
expression (Bl). 
0.2<f/f3< 0.4 -(Bl) 
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It corrects, 

f The focal distance of the whole system, 
f3« The focal distance of the 3rd lens, 
It comes out. 
[0013] 

The image pick-up lens, of the 5th invention is an image pick up lens of the three lens 
configuration which forms an image in a solid state image sensor, sequentially from a 
body side, consists of the forward MENISU currant of a body side convex, an aperture 
diaphragm, a positive lens of ******, and a forward meniscus lens of ******, and is 
characterized by satisfying the following conditional expression (B3). 
0.05<T6/f< 0.4 ■-- (B3) 
It corrects, 

T6' Shaft top lens thickness of the 3rd lens, 
f The focal distance of the whole system, 
It comes out. 
[0014] 

[Embodiment of the Invention] 

Hereafter, the gestalt of operation of the image pick-up lens concerning this invention is 
explained, referring to a drawing. An optical cross section shows the lens configuration 
of the gestalt of the 1st - the 12th operation to drawing 1 - drawing 12 R> 2, respectively. 
All, the image pick-up lens of the gestalt of each operation is a single focal lens for an 
image pick up (for example, for digital cameras) which forms an optical image to a solid 
state image sensor (for example, CCD), and has three lens composition of the 1st lens 
(Ll), an aperture diaphragm (ST), the 2nd lens (L2), and the 3rd lens (L3) from the body 
side at order. Each of three lenses (L1-L3) is plastic lenses, and each lens side (rl, r2, 
r4 r7) is the aspheric surface. Moreover, the glass filter (GF) of the shape of a 
plane -parallel plate equivalent to an optical low pass filter etc. is arranged at the image 
side of the 3rd lens (L3). 
[0015] 

The optical configuration of the gestalt ( drawing 1 - drawing 5 ) of the 1st - the 5th 
operation Sequentially from a body side, the 1st weak negative or forward lens (Ll) of 
power (amount defined by the inverse number of a focal distance), An aperture 
diaphragm (ST), the 2nd forward lens (L2), and the 3rd negative lens (L3), It consists of 
the glass filter (GF). The optical configuration of the gestalt ( drawing 6 - drawing 8 ) of 
the 6th - the 8th operation Sequentially from a body side, the 1st forward lens (Ll) and 
an aperture diaphragm (ST), It consists of the 2nd forward lens (L2), the 3rd negative 
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lens (L3), and a glass filter (GF). The optical configuration of the gestalt ( drawing 9 - 
drawing 12 ) of the 9th - the 12th operation Sequentially from the body side, it consists 
of the 1st forward lens (Ll), an aperture diaphragm (ST) and the 2nd forward lens (L2), 
the 3rd forward lens (L3), and a glass filter (GF). Then, the 1st - * forward and the three 
negative lens configuration which have been adopted with the gestalt of the 8th 
operation (negative or forward) are considered as the lens type A, and the description of 
the gestalt of each operation is explained below by considering the 9th - forward, 
forward and the three positive lens configuration which have been adopted with the 
gestalt of the 12th operation as the lens type B. 
[0016] 

<Lens type A- (negative or forward), forward, and a negative> 

With the gestalt ( drawing 1 - drawing 3 ) of the l-3rd operations, the 1st lens (Ll) has 
the negative meniscus configuration where the power which turned the convex to the 
body side is weak, the 2nd lens (L2) has both the forward convex configuration, and it 
has the negative meniscus configuration where the 3rd lens (L3) turned the concave 
surface to the image side. Thus, the 1st lens (Ll) which consists of the weak negative 
meniscus lens of power sequentially from a body side, An aperture diaphragm (ST) and 
the 2nd lens (L2) which consists of the positive lens of both convexes, it is desirable the 
3rd lens (L3) which changes from the negative meniscus lens of concave to an image 
side, and that come out and power arrangement constitutes negative, forward, and the 
negative lens type A, when making the optical-character ability, cost, and 
compactability of an image pick-up lens balance good. 
[0017] 

With the gestalt ( drawing 4 , drawing 5 ) of the 4th and the 5th operation, it has 
forward power with the 1st weak lens (Ll), has the forward meniscus configuration 
where the 2nd lens (L2) turned the convex to the image side, and has the negative 
meniscus configuration where the 3rd lens (L3) turned the concave surface to the image 
side. Thus, the 1st lens (Ll) which consists of the positive lens of weak power 
sequentially from a body side, An aperture diaphragm (ST) and the 2nd lens (L2) which 
changes from the positive meniscus lens of a convex to an image side, it is desirable the 
3rd lens (L3) which changes from the negative meniscus lens of concave to an image 
side, and that come out and power arrangement constitutes forward, forward, and the 
negative lens type A, when making the optical-character ability, cost, and 
compactability of an image pick-up lens balance good. 
[0018] 

With the gestalt ( drawing 6 - drawing 8 ) of the 6th - the 8th operation, the 1st lens (Ll) 
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has forward power, and it has the forward meniscus configuration where the 2nd lens 
(L2) turned the convex to the image side, and has the negative meniscus configuration 
where the 3rd lens (L3) turned the concave surface to the image side. Thus, the 1st lens 
(Ll) which consists of a positive lens sequentially from a body side, An aperture 
diaphragm (ST) and the 2nd lens (L2) which changes from the positive meniscus lens of 
a convex to an image side, it is desirable the 3rd lens (L3) which changes from the 
negative meniscus lens of concave to an image side, and that come out and power 
arrangement constitutes forward, forward, and the negative lens type A, when making 
the optical-character ability, cost, and compactability of an image pick-up lens balance 
good. 
[0019] 

In a lens type A image pick-up lens, conditional expression with desirable filling is 
explained below. However, if it is necessary to fill to coincidence no conditional 
expression explained below and each conditional expression is independently satisfied 
according to an optical configuration, respectively, it is possible to attain operation and 
effectiveness of corresponding. Of course, it cannot be overemphasized that it is more 
more desirable from viewpoints, such as optical-character ability, a miniaturization, and 
assembly, to satisfy two or more conditional expression. 
[0020] 

Although it has power with the 1st weak lens (Ll) with the gestalt of the 1st - the 5th 
operation, as for the power, it is desirable that it is what satisfies the following 
conditional expression (AO). 
I f/fl|<0.6-(A0) 
It corrects, 

£ The focal distance of the whole system, 
fi: The focal distance of the 1st lens (Ll), 
It comes out. 
[0021] 

Conditional expression (AO) has specified the condition range for mainly decreasing the 
performance degradation accompanying a manufacture error about the 1st weak lens 
(Ll) of power. If it separates from the range of conditional expression (AO), the power of 
the 1st lens (Ll) will become strong too much, each aberration generated with the 1st 
lens (Ll) as a result will become large, the aberration amendment burden after the 2nd 
lens (L2) will become large, and the performance degradation accompanying a 
manufacture error will become intense. 
[0022] 
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It is desirable to satisfy the following conditional expression (Al) about the 3rd lens (L3), 
and it is still more desirable that it is satisfied with said conditional expression (AO). 

- 2.2<f7f3< 0.79 - (Al) 
It corrects, 

£ The focal distance of the whole system, 
f3: The focal distance of the 3rd lens (L3), 
It comes out. 
[0023] 

Conditional expression (Al) has specified the condition range for making comatic 
aberration mainly balance about the 3rd lens (L3). If the minimum of conditional 
expression (Al) is exceeded, comatic aberration will get worse and the bad influence to 
the chromatic aberration of magnification will become large. On the contrary, if the 
upper limit of conditional expression (Al) is exceeded, comatic aberration will get worse 
and the bad influence to astigmatism will become large. 
[0024] 

It is desirable for power arrangement to be satisfied with forward, forward, and the 
negative lens type A of the following conditional expression (A2) about the 1st and 3rd 
lens (LI, L3) like the gestalt of the 4th - the 8th operation, it is desirable to satisfy the 
following conditional expression (A2a) especially, and it is still more desirable to satisfy 
conditional expression (A2b). 

- 2.6<f3/fl<-0.15 - (A2) 

- l.Kf3/fl<-0.15--(A2a) 

- 0.35<f3/fl<-0.15 - (A2b) 
It corrects, 

f3: The focal distance of the 3rd lens (L3), 
fl: The focal distance of the 1st lens (Ll), 
It comes out. 
[0025] 

Conditional expression (A2), (A2a), and (A2b) have specified the condition range for 
making an overall length and aberration mainly balance. Although it will become 
advantageous to aberration amendment if the upper limit of conditional expression (A2) 
is exceeded, increase of an overall length will be caused. On the contrary, although it 
will become advantageous to overall-length compaction if the minimum of conditional 
expression (A2) is exceeded, aberration degradation (it is degradation of distortion 
aberration and a curvature of field especially) becomes remarkable. 
[0026] 
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Moreover, it is desirable to satisfy the following conditional expression (A3) about the 
3rd lens (L3), and it is still more desirable to satisfy the following conditional expression 
(A3a) especially. Moreover, it is still more desirable that it is satisfied with at least one 
of said conditional expression (AO), (Al), (A2), (A2a), and (A2bs). Like the gestalt of the 
4th - the 8th operation, while power arrangement has the meniscus configuration of 
****** forward in the 2nd lens (L2) by forward, forward, and the negative lens type A 
and the 3rd lens (L3) has the negative meniscus configuration of ******, it is desirable 
to satisfy the following conditional expression (A3), and it is still more desirable to 
satisfy the following conditional expression (A3a) especially 
0.05<T6/f<0.5 (A3) 
0.05<T6/f< 0.4 » (A3a) 
It corrects, 

T6- Shaft top lens thickness of the 3rd lens (L3), 
f • The focal distance of the whole system, 
It comes out. 
[0027] 

Conditional expression (A3) and (A3a) have specified the condition range for making the 
manufacturability of the chromatic aberration of magnification and a lens mainly 
balance about the 3rd lens (L3). If the upper limit of conditional expression (A3) is 
exceeded, it will become difficult to amend the chromatic aberration of magnification 
good. On the contrary, if the minimum of conditional expression (A3) is exceeded, the 
thickness of a lens will be too thin and manufacture will become difficult. 
[0028] 

<Lens type B-- forward, forward, and the forward> 

With the gestalt ( drawing 9 - drawing 12 ) of the 9th - the 12th operation, the 1st lens 
(Ll) has the forward meniscus configuration where the convex was turned to the body 
side, and it has the forward meniscus configuration where the 2nd lens (L2) turned the 
convex to the image side, and has the forward meniscus configuration where the 3rd 
lens (L3) turned the convex to the image side, thus, it is desirable to come out 
sequentially from a body side with the 1st lens (Ll) which changes from the positive 
meniscus lens of a convex to a body side, an aperture diaphragm (ST) and the 2nd lens 
(L2) which changes from the positive lens of a convex to an image side, and the 3rd lens 
(L3) which changes from the positive meniscus lens of a convex to an image side, and to 
constitute the lens type B, when making the optical-character ability, cost, and 
compactability of an image pick-up lens balance good. 
[0029] 
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In a lens type B image pick-up lens, conditional expression with desirable filling is 
explained below. However, if it is necessary to fill to coincidence no conditional 
expression explained below and each conditional expression is independently satisfied 
according to an optical configuration, respectively, it is possible to attain operation and 
effectiveness of corresponding. Of course, it cannot be overemphasized that it is more 
more desirable from viewpoints, such as optical-character ability, a miniaturization, and 
assembly, to satisfy two or more conditional expression. 
[0030] 

It is desirable to satisfy the following conditional expression (Bl) about the 3rd lens (L3). 
0.2<f/f 3<0.4- (Bl) 
It corrects, 

f The focal distance of the whole system, 
f3: The focal distance of the 3rd lens (L3), 
It comes out. 
[0031] 

Conditional expression (Bl) has specified the condition range for making comatic 
aberration mainly balance about the 3rd lens (L3). If the minimum of conditional 
expression (Bl) is exceeded, comatic aberration will get worse and the bad influence to 
the chromatic aberration of magnification will become large. On the contrary, if the 
upper limit of conditional expression (Bl) is exceeded, comatic aberration will get worse 
and the bad influence to astigmatism will become large. 
[0032] 

It is desirable to satisfy the following conditional expression (B-2) about the 1st and 3rd 
lens (LI, L3). 
0.5<f3/fl<2.6 - (B-2) 
It corrects, 

f3: The focal distance of the 3rd lens (L3), 
fi: The focal distance of the 1st lens (Ll), 
It comes out. 
[0033] 

Conditional expression (B-2) has specified the condition range for making an overall 
length and aberration mainly balance. Although it will become advantageous to 
aberration amendment if the upper limit of conditional expression (B-2) is exceeded, 
increase of an overall length will be caused. On the contrary, although it will become 
advantageous to overall-length compaction if the minimum of conditional expression 
(B-2) is exceeded, aberration degradation (it is degradation of distortion aberration and 



12 



JP2004- 163849 



a curvature of field especially) becomes remarkable. 
[0034] 

Moreover, it is desirable to satisfy the following conditional expression <B3) about the 
3rd lens (L3). In the three lens configuration of the lens type B with which the 1st lens 
(Ll) consists of the forward MENISU currant of a body side convex, the 2nd lens (L2) 
consists of the positive lens of ******, and the 3rd lens (L3) consists of the forward 
meniscus lens of ****** It is still more desirable to satisfy the following conditional 
expression (B3). 
0.05<T6/f< 0.4 ~ (B3) 
It corrects, 

T6' Shaft top lens thickness of the 3rd lens (L3), 
£ The focal distance of the whole system, 
It comes out. 
[0035] 

Conditional expression (B3) has specified the condition range for making the 
manufacturability of the chromatic aberration of magnification and a lens mainly 
balance about the 3rd lens (L3). If the upper limit of conditional expression (B3) is 
exceeded, it will become difficult to amend the chromatic aberration of magnification 
good. On the contrary, if the minimum of conditional expression (B3) is exceeded, the 
thickness of a lens will be too thin and manufacture will become difficult. 
[0036] 

<A desirable configuration common to the lens types A and B> 

As stated previously, each the 1st - the 3rd lens (L1-L3) which are used for the gestalt of 
the 1st ■ the 12th operation are a plastic lens, and each lens side (rl, r2, r4-r7) is the 
aspheric surface. Thus, it is desirable to constitute all lenses (L1-L3) from a plastic lens, 
and it is desirable to constitute the 1st [ at least ] page of all lenses (L1-L3) from the 
aspheric surface. It is effective to constitute all lenses (L1-L3) from a plastic lens, when 
attaining low cost-ization of an image pick up lens, and using the 1st [ at least ] page of 
the aspheric surface for each lens (L1-L3) has big effectiveness in amendment of 
spherical aberration, comatic aberration, and distortion aberration. 
[0037] 

Although the image pick-up lens of the gestalt of the 1st ■ the 12th operation consists of 
only refraction mold lenses (that is, lens of the type with which a deviation is performed 
by the interface of the media which have a different refractive index) which deflect an 
incident ray by refraction, it is not restricted to this. For example, the diffraction mold 
lens which deflects an incident ray by diffraction, refraction / diffraction hybrid mold 
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lens which deflects an incident ray in the combination of a diffraction operation and a 
refraction operation, the gradient index lens which deflects an incident ray according to 
the refractive -index distribution in a medium may be used. However, in order that the 
complicated process may cause a cost rise, as for the gradient index lens from which a 
refractive index changes within a medium, it is desirable to use a homogeneity material 
lens with the image pick-up lens concerning this invention as the 1st - the 3rd lens 
(L1-L3). 
[0038] 

Moreover, the flux of light regulation plate for extracting and cutting the unnecessary 
light other than (ST) in the gestalt of the 1st - the 12th operation, etc. may be arranged 
if needed. By arranging the field (for example, a reflector, a refracting interface, a 
diffraction side) which does riot have optical power (amount defined by the inverse 
number of a focal distance) in an optical path using prism (for example, rectangular 
prism) and mirrors (for example, flat- sin-face mirror) A rear stirrup may bend an optical 
path on the way before an image pick-up lens. It is possible to attain thin shape-izing 
< and the miniaturization on the appearance of the digital input devices (digital camera 
etc.) by which an image pick-up lens is carried by proper bending of an optical path that 
what is necessary is just to set up the bending location if needed. 
[0039] 

The image pick-up lens of the gestalt of the 1st - the 12th operation fits the use as a 
small image pick-up lens for digital input devices, and can constitute the image pick-up 
lens equipment which incorporates the image of a photographic subject optically and is 
outputted as an electric signal by combining this with an optical low pass filter or a solid 
state image sensor, the camera with which image pick up lens equipment is used for 
still picture photography and animation photography of a photographic subject {-- for 
example digital camera; - video camera; - a digital video unit, a personal computer, a 
mobile computer, a wand reader, a cellular phone, and a Personal Digital Assistant 
(PDA^Personal Digital Assistant) - It is the main component of built-in or camera} by 
which external is carried out at these peripheral devices (a mouse, a scanner, a printer, 
other digital-input/output devices) etc. for example, it comes out sequentially from a 
body (photographic subject) side with the image pick-up lens which forms an objective 
optical image, light filters, such as an optical low pass filter and infrared cut off filter, 
and the solid state image sensor which changes into an electric signal the optical image 
formed with the image pick-up lens, and is constituted. 
[0040] 

Therefore, invention (0 which has the following configurations - (vi) are contained in the 
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gestalt of the 1st - the 12th operation mentioned above, by the configuration, it has good 
optical-character ability and compact image pick up lens equipment can be realized by 
low cost. And if this is applied to a digital camera etc., it can contribute to 
high-performance -izing of the camera concerned, advanced features, lowcost-izing, and 
miniaturization. 

(i) The image pick-up lens which forms an optical image, and the solid state image 
sensor which changes into an electric signal the optical image formed with the image 
pick up lens, The 1st lens with which it is preparation ****** lens equipment, and said 
image pick-up lens has forward or negative power in order from a body side, Image 
pick-up lens equipment characterized by consisting of the 2nd lens which has forward 
power, the 3rd lens which has negative power, and three lenses of **, and satisfying at 
least one of said conditional expression (AO), (Al), (A2), (A2a), (A2b), (A3), and (A3a). 

(ii) The image pick-up lens which forms an optical image, and the solid state image 
sensor which changes into an electric signal the optical image formed with the image 
pick-up lens, The 1st lens with which it is preparation ****** lens equipment, and said 
image pick-up lens has forward power sequentially from a body side, Image pick-up lens 
equipment characterized by consisting of the 2nd lens which has forward power, the 3rd 
lens which has forward power, and three lenses of**, and satisfying at least one of said 
conditional expression (Bl), (B-2), and (B3). 

(iii) Image pick up lens equipment the above (i) characterized by having an aperture 
diaphragm between said 1st lens and said 2nd lens further, or given in (ii). 

(iv) Image pick-up lens equipment of any one publication of the above (i) characterized 
by said 1st [ the ] - the 3rd lens consisting of plastic lenses - (iii). 

(v) Image pick up lens equipment of any one publication of the above (i) characterized 
by said 1st [ the ] - the 3rd lens having the 1st [ at least ] page of the aspheric surface, 
respectively - (iv). 

(vi) Image pick up lens equipment of any one publication of above-mentioned (i) - (v) 
characterized by said 1st [ the ] - the 3rd lens consisting of homogeneity material lenses. 
[0041] 

CCD, a CMOS (Complementary Metal Oxide Semiconductor) sensor, etc. which consist, 
for example of two or more pixels as a solid state image sensor are used, and the optical 
image formed with the image pick up lens is changed into an electric signal by the solid 
state image sensor. When the optical image which should be formed with an image 
pick-up lens passes the optical low pass filter which has the predetermined cut-off 
frequency property determined with the pixel pitch of a solid state image sensor, spatial 
frequency characteristics are adjusted so that the so-called clinch noise generated in 
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case it is changed into an electric signal may be minimized. Predetermined digital 
image processing, picture compression processing, etc. are performed if needed, it is 
recorded on memory (semiconductor memory, optical disk, etc.) as a digital video signal, 
a cable is minded depending on the case, or the signal generated with the solid state 
image sensor is changed into an infrared signal, and is transmitted to other devices. 
[0042] 

In addition, although the optical low pass filter arranged between the last side of an 
image pick-up lens and a solid state image sensor is constituted from the gestalt of the 
1st ■ the 12th operation by the glass filter (GF), it should just respond to the digital 
input device used. For example, a birefringence mold low pass filter made from Xtal 
with which the predetermined crystal orientation was adjusted, the phase mold low 
pass filter which attains the property of optical cut-off frequency needed according to 
the diffraction effect are applicable. 
[0043] 

Lens type [ of three or more lenses ]» which has a lens in forward, forward, and 
negative order from «body side 

Next, the gestalt of other operations of the image pick-up lens of forward, forward, and a 
negative type is explained, referring to a drawing. An optical cross section shows the 
lens configuration of the gestalt of the 13th - the 15th operation to dra w in g 25 - drawing 
21 , respectively. The image pick-up lens of the gestalt of the 13th - the 15th operation is 
all a single focal lens for an image pick-up (for example, for digital cameras) which 
forms an optical image to a solid state image sensor (for example, CCD). And it has 
three lens composition of the 1st forward lens (hi), an aperture diaphragm (ST) and the 
2nd forward lens (L2), the 3rd negative lens (L3) that turned the concave surface to the 
image surface side, and ** sequentially from the body side, and the glass filter (GF) of 
the shape of a plane -parallel plate equivalent to an optical low pass filter etc. is 
arranged at the image surface side. Moreover, in the gestalt of the 13th - the 15th 
operation, all lens sides (rl, r2, r4 r7) are the aspheric surface. 
[0044] 

The lens configuration of the gestalt of the 13th - the 15th operation is explained in 
more detail. It is the plastic lens which has the forward meniscus configuration where 
the 1st lens (Ll) turned the convex to the image surface side in the gestalt of the 13th 
operation, and the 2nd lens (L2) is a glass lens which has the forward meniscus 
configuration where the convex was turned to the image surface side, and the 3rd lens 
(L3) is a plastic lens which has the negative meniscus configuration where the concave 
surface was turned to the image surface side. In the gestalt of the 14th operation, the 
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1st lens (Ll) is a glass lens which has the forward meniscus configuration where the 
convex was turned to the body side, the 2nd lens (L2) is a plastic lens which has the 
forward meniscus configuration where the convex was turned to the image surface side, 
and the 3rd lens (L3) is a negative plastic lens which has both the concave configuration. 
It is the glass lens which has the forward meniscus configuration where the 1st lens 
(Ll) turned the convex to the body side in the gestalt of the 15th operation, and the 2nd 
lens (L2) is a plastic lens which has the forward meniscus configuration where the 
convex was turned to the image surface side, and the 3rd lens (L3) is a plastic lens 
which has the negative meniscus configuration where the concave surface was turned to 
the image surface side. 
[0045] 

Power arrangement sets in forward, forward, and a negative lens type like the gestalt of 
the 13th ■ the 15th operation. By using either of the 1st and 2nd lens (Ll, L2) into a 
glass lens, using another side as a plastic lens, and using the 3rd lens (L3) as the plastic 
lens which turned the concave surface to the image surface side It becomes possible to 
make the exit pupil location required for an image pick-up lens, the optical-character 
ability, the cost, compactability, and manufacturability for solid state image sensors 
balance good. 
[0046] 

Next, the gestalt of operation of the image pick-up lens of forward, forward, negative, 
and a negative type is explained, referring to a drawing. An optical cross section shows 
the lens configuration of the gestalt of the 16th - the 19th operation to drawing 31 - 
drawing 34 , respectively. The image pick up lens of the gestalt of the 16th - the 19th 
operation is all a single focal lens for an image pick-up (for example, for digital cameras) 
which forms an optical image to a solid state image sensor (for example, CCD). And 
sequentially from the body side, it consists of the forward pre group (GrF), and an 
aperture diaphragm (ST) and a negative or forward back group (GrR), and the glass 
filter (GF) of the shape of a plane -parallel plate equivalent to an optical low pass filter 
etc. is arranged at the image side. The pre-group (GrF) consists of the 1st one lens (Ll) 
which consists of a positive lens, and the back group (GrR) consists of three sheets of the 
2nd lens (L2) which consists of a positive lens, the 3rd lens (L3) which consists of a 
negative lens, and the 4th lens (L4) which consists of a negative lens sequentially from 
the body side. That is, the image pick up lens of the gestalt of the 16th - the 19th 
operation has four lens composition of the 1st forward lens (Ll), an aperture diaphragm 
(ST) and the 2nd forward lens (L2), the 3rd negative lens (L3), the 4th negative lens (L4), 
and ** from the body side at order. In addition, among each lens block diagram 
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( drawing 31 - drawing 34 R> 4), the field where ri (i= 1, 2 and 3, ...) was attached is 
counted from a body side, and is the i-th field, and the field where * mark was given to ri 
is the aspheric surface. 
[0047] 

The lens configuration of the gestalt of the 16th - the 19th operation is explained in 
more detail. It is the forward glass lens which has the meniscus configuration where the 
1st lens (LI) turned the convex to the body side in the gestalt of the 16th - the 18th 
operation. The 2nd lens (L2) is a forward plastic lens which has the meniscus 
configuration where the convex was turned to the image side. The 3rd lens (L3) is a 
negative plastic lens which has the meniscus configuration where the convex was 
turned to the image side, and the 4th lens (L4) is a negative plastic lens which has both 
the concave configuration. And the pre-group (GrF) has forward power and has power 
negative in a back group (GrR). It is the forward glass lens in which the 1st lens (Ll) 
has both the convex configuration in the gestalt of the 19th operation, and the 2nd lens 
(L2) is a negative plastic lens which has the meniscus configuration where are the 
forward plastic lens which has the meniscus configuration where the convex was turned 
to the image side, and the 3rd lens (L3) turned the convex to the image side, and the 4th 
lens (L4) is a negative plastic lens which has both the concave configuration, and a 
pre group (GrF) and a back group (GrR) ~ it both has forward power. 
[0048] 

Like the gestalt of the 16th - the 19th operation, to a body side sequentially from a body 
side The positive lens of a convex, With an aperture diaphragm (ST), to an image side 
the positive meniscus lens of a convex, and when an image side face adopts the four lens 
configuration of the negative lens of concave, and ** as an image side at least with the 
negative meniscus lens of a convex in the aspheric surface at an image side 
Miniaturization and lowcost-izing of a lens system can be attained realizing high 
optical-character ability and a proper exit pupil location. Moreover, by constituting 
arranging a glass lens and a plastic lens appropriately like the gestalt of the 16th ■ the 
19th operation (Ll), i.e., the 1st lens, from a glass lens, and constituting all the other 
lenses (L2-L4) from a plastic lens, optical-character ability is good and can realize low 
cost and a compact image pick up lens. Moreover, by constituting only the 1st lens (Ll) 
from a glass lens, performance degradation decreases to a temperature change and 
optical-character ability becomes good in a large temperature requirement. 
[0049] 

As mentioned above, the image pick up lens for solid state image sensors is asked for 
high-performance-izing, a miniaturization, and low cost-ization, but if it is going to 
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detach an exit pupil location in the distance, enlargement of the whole image pick up 
lens will be caused. Furthermore, for a low-pricing competition in recent years, the 
request of lowcost-izing is becoming strong also at the image pick-up lens, and the 
engine performance required of an image pick-up lens by the densification of a solid 
state image sensor in recent years is also becoming higher. The image pick-up lens for 
solid state image sensors, which aimed at miniaturization is proposed by 
JP,2000-180719,A, JP, 2002-228922, A, etc. to the above requests. 
[0050] 

However, a field angle is 50 or less degrees, and an image pick-up lens given in 
JP,2000- 180719, A has a field angle inadequate for using it as an image pick-up lens. On 
the other hand, a field angle is 60 degrees or more, and an image pick-up lens given in 
JP,2002-228922,A can be called sufficient field angle to use it as an image pick-up lens. 
However, since the location of an aperture diaphragm is located ahead of a lens system, 
it has the composition that the manufacture error over the circumference engine 
performance tends to become severe. Therefore, it is difficult to maintain the 
circumference engine performance. Moreover, each of JP, 2000- 1807 19, A and image 
pick up lenses given in JP,2002-228922,Ais the list of a positive lens and a negative lens 
in order from the body side. With these configurations that a negative lens is located 
ahead of a lens system like, miniaturization will become difficult. 
[0051] 

The lens type of three or more lenses with which the above-mentioned trouble has a lens 
in forward, forward, and negative order from a body side, For example, it is cancelable 
by adopting the configuration of the gestalt (three forward, forward, and negative 
lenses) of the 4th - the 8th operation, the gestalt (three forward, forward, and negative 
lenses) of the 13th - the 15th operation, and the gestalt (four forward, forward, negative, 
and negative lenses) of the 16th - the 19th operation. That is, though it is made a 
compact by arranging a lens appropriately, optical-character ability is able to be able to 
locate an exit pupil location in the distance more, and to offer the image pick up lens 
being good and for low cost and compact solid state image sensors by making the last 
lens side configuration the optimal. The characteristic configuration is explained in full 
detail below. 
[0052] 

the 4- the gestalt of the 8th, the 13th - the 19th operation is an image pick-up lens which 
forms an image in a solid state image sensor, and is equivalent to the two positive lens 
{1st and 2nd lenses (LI, L2) sequentially from a body side. It is equivalent to}, the at 
least one negative lens {3rd lens (L3), or the 4th lens (L4). It has}, and most, the lens 
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side by the side of an image is the aspheric surface which turned the concave surface to 
the image side, and the description is for the aspheric surface to have point of inflection 
(point of inflection). Most, the aspheric surface configuration of the lens side by the side 
of an image has constituted the concave surface configuration in near an optical axis 
(AX), and has constituted the convex configuration by the outermost periphery from the 
inside band so that the cross- section configuration of the lens side which a lens block 
diagram shows may show. And the point of changing from the concave surface to a 
convex is point of inflection. 
[0053] 

As mentioned above, it becomes possible by making the lens side configuration near an 
optical axis (AX) into a concave surface configuration at an image side to make a lens 
overall length small. In a concave surface configuration, it becomes possible for the exit 
pupil location in a periphery to locate an exit pupil location in the distance of the whole 
lens side more by making into a convex the lens side configuration applied to the 
outermost periphery from an inside band, although it will become hear. It applies to the 
outermost periphery from the inside band, and a convex configuration is constituted 
when the aspheric surface which turned the concave surface to the image side has point 
of inflection. Thus, by using the aspheric surface of a characteristic configuration for the 
lens side by the side of an image most, although a lens overall length is small, the far 
image pick up lens of an exit pupil location is realizable. And a lens overall length can 
be made small much more effectively by adopting forward, forward and a negative one, 
and the list of the continuing lens from a body side. 
[0054] 

When above, the optimal aperture-diaphragm location is between the 1st lens (Ll) and 
the 2nd lens (L2). that is, the 4- like the gestalt of the 8th, the 13th - the 19th operation, 
it is equivalent to the positive lens {1st lens (Ll) sequentially from a body side. It is 
equivalent to the lens group {2nd and 3rd lens (L2, L3) which consists of}, and an 
aperture diaphragm (ST) and at least one lens, or the 2nd - the 4th lens (L2- L4, GrR). it 
comes out with}, is constituted and is most equivalent to the negative lens {3rd lens or 
(L3), and the 4th lens (L4) of the lens group with which the lens by the side of an image 
turned the concave surface to the image side. It is}, and the lens side by the side of the 
image of the negative lens is the aspheric surface, and it is desirable for the aspheric 
surface to have point of inflection. By the diaphragm type, before having an aperture 
diaphragm in the body side of the 1st lens, since change of the beam of- light height of 
the periphery which passes each lens is very large, the sensitivity to a manufacture 
error will become high, consequently the performance degradation by the manufacture 
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error will become large. On the other hand, by the diaphragm type, after having an 
aperture diaphragm most in the image side of the lens by the side of an image (namely, 
the last lens), since an exit pupil location becomes extremely near, it is not suitable for 
the image pick up lens for solid state image sensors. The aperture-diaphragm location 
optimal when making this manufacture error and an exit pupil location balance is 
between the 1st lens (Ll) and the 2nd lens (L2). 
[0055] 

Moreover, it is equivalent to the positive lens {1st lens (Ll) sequentially from a body side. 
It is equivalent to the lens group {2nd and 3rd lens (L2, L3) which consists of}, and an 
aperture diaphragm (ST) and at least one lens, or the 2nd - the 4th lens (L2- L4, GrR). it 
is desirable} and to be come out and constituted, and for the lens side by the side of an 
image to be the aspheric surface of the lens group which turned the concave surface to 
the image side, and for the aspheric surface to have point of inflection most, and to 
satisfy the following conditional expression (l). 
l.Kf/Y'<1.9 - (1) 
It corrects, 

f The focal distance of the whole system, 
Y 1 : The maximum image quantity, 
It comes out. 
[0056] 

Conditional expression (l) has specified the condition range for making a lens overall 
length and a front ball diameter balance. If the minimum of conditional expression (l) is 
exceeded, while a front ball diameter will become large and causing enlargement of the 
direction of a path of image pick-up lens equipment, amendment of distortion 
aberration becomes difficult. On the contrary, if the upper limit of conditional 
expression (l) is exceeded, the overall length of optical system will become large and 
enlargement of the direction of an optical axis (AX), of image pick up lens equipment will 
be caused. 
[0057] 

It is desirable to satisfy the following conditional expression (la), and it is still more 
desirable to satisfy conditional expression (lb). Conditional expression (la) and (lb) 
have specified the condition range much more desirable from the above-mentioned 
viewpoint etc. also in the condition range which the above-mentioned conditional 
expression (l) has specified. 
1.3<ffY'<1.8 - (la) 
1.4<f/Y'<1.7-- (lb) 
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[0058] 

the 4- like the gestalt of the 8th, the 13th ■ the 19th operation, it is desirable for the 1st 
[ at least ] page of all lenses to be the aspheric surface. Establishing the 1st [ at least ] 
page of the aspheric surface in each of the 1st - the 3rd lens (L1-L3), or the 1st - the 4th 
lens (L1-L4) has big effectiveness in amendment of spherical aberration, comatic 
aberration, and distortion aberration, moreover, the 4- although the 8th and the image 
pick up lens of the gestalt of the 13th - the 19th operation consist of only refraction mold 
lenses (that is, lens of the type with which a deviation is performed by the interface of 
the media which have a different refractive index) which deflect an incident ray 
according to a refraction operation, an usable lens is not restricted to this. For example, 
the diffraction mold lens which deflects an incident ray according to a diffraction 
operation, refraction / diffraction hybrid mold lens which deflects an incident ray in the 
combination of a diffraction operation and a refraction operation, the gradient index 
lens which deflects an incident ray according to the refractive index distribution in a 
medium may be used. However, in order that, as for the gradient index lens from which 
a refractive index changes within a medium, the complicated process may cause a cost 
rise, as for all the lenses to be used, it is desirable that it is a homogeneity material lens. 
[0059] 

Moreover, by arranging the flux of light regulation plate for extracting and cutting the 
unnecessary light other than (ST) etc. if needed, and arranging prism (for example, 
rectangular prism) and mirrors (for example, flat-surface mirror) in an optical path the 
field (for example, a reflector, a refracting interface, a diffraction side) which does not 
have the optical power - before an image pick-up lens and a rear stirrup -- on the way 
it may come out and an optical path may be bent - {-- for example, as an optical axis 
(AX) is bent about 90 degrees, the flux of light may be reflected. }. It is possible to attain 
thin- shape -izing and the miniaturization on the appearance of the digital input devices 
(digital camera etc.) by which an image pick-up lens is carried by proper bending of an 
optical path that what is necessary is just to set up the bending location if needed. 
[0060] 

the 4- the 8th and the image pick-up lens of the gestalt of the 13th - the 19th operation 
fit the use as a small image pick up lens for digital input devices, and can constitute the 
image pick-up lens equipment which incorporates the image of a photographic subject 
optically and is outputted as an electric signal by combining this with an optical low 
pass filter or a solid state image sensor, the camera with which image pick-up lens 
equipment is used for still picture photography and animation photography of a 
photographic subject - {- for example digital camera; -- video camera; a digital video 
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unit, a personal computer, a mobile computer, a cellular phone, and a Personal Digital 
Assistant (PDATersonal Digital Assistant) " It is the main component of built-in or 
camera} by which external is carried out at these peripheral devices (a mouse, a scanner, 
a printer, other digital-input/output devices) etc. for example, it comes out sequentially 
from a body (photographic subject) side with the image pick up lens which forms an 
objective optical image, light filters, such as an optical low pass filter and infrared 
cut-off filter, and the solid state image sensor which changes into an electric signal the 
optical image formed with the image pick-up lens, and is constituted. 
[0061] 

therefore -- having mentioned above - the - four - the - eight - the - 13 - the - 19 - 
operation - a gestalt - **** -- the following a configuration having - invention -- (-- 
I - ) - (-- V - ) -- containing - having -- **** - the configuration -- good optical-character 
ability -- having -- image pick-up lens equipment compact at low cost - being realizable . 
And if this is applied to a digital camera etc., it can contribute to 
high performance-izing of the camera concerned, advanced features, lowcostizing, and 
miniaturization. 

(I) The image pick-up lens which forms an optical image, and the image sensor which 
changes into an electric signal the optical image formed with the image pick up lens, 
Image pick-up lens equipment with which it is preparation ****** lens equipment, and 
it has two positive lenses and at least one negative lens, and the lens side by the side of 
an image is the aspheric surface which turned the concave surface to the image side, 
and said image pick-up lens is most characterized by the aspheric surface having point 
of inflection sequentially from a body side. 

(II) The image pick up lens which forms an optical image, and the image sensor which 
changes into an electric signal the optical image formed with the image pick-up lens, It 
is preparation ****** lens equipment. Said image pick-up lens sequentially from a body 
side A positive lens, an aperture diaphragm, the lens group which consists of at least 
one lens, and the image pick-up lens equipment which is come out of and constituted, 
and the lens by the side of an image is a negative lens of the lens group which turned 
the concave surface to the image side, and the lens side by the side of the image of the 
negative lens is the aspheric surface, and is most characterized by the aspheric surface 
having point of inflection. 

(III) The image pick-up lens which forms an optical image, and the image sensor which 
changes into an electric signal the optical image formed with the image pick-up lens, It 
is preparation ****** lens equipment. Said image pick up lens sequentially from a body 
side A positive lens, Come out with an aperture diaphragm and the lens group which 
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consists of at least one lens, and it is constituted. Image pick up lens equipment 
characterized by for the lens side by the side of an image being the aspheric surface of 
the lens group which turned the concave surface to the image side, and for the aspheric 
surface having point of inflection most, and satisfying at least one of said conditional 
expression (l), (la), and (lb). 

(IV) Image pick up lens equipment of any one publication of the above (I) characterized 
by all lenses having the 1st [ at least] page of the aspheric surface, respectively; (III). 

(V) Image pick up lens equipment of any one publication of the above (I) characterized 
by all lenses consisting of homogeneity material lenses - (IV). 

[0062] 

Solid state image sensors which consist, for example of two or more pixels as an image 
sensor, such as CCD and a CMOS (Complementary Metal Oxide Semiconductor) sensor, 
are used, and the optical image formed with the image pick-up lens is changed into an 
electric signal by the solid state image sensor. When the optical image which should be 
formed with an image pick up lens passes the optical low pass filter which has the 
predetermined cut-off frequency property determined with the pixel pitch of a solid 
state image sensor, spatial frequency characteristics are adjusted so that the so-called 
clinch noise generated in case it is changed into an electric signal may be minimized. 
Predetermined digital image processing, picture compression processing, etc. are 
performed if needed, it is recorded on memory (semiconductor memory, optical disk, etc.) 
as a digital video signal, a cable is minded depending on the case, or the signal 
generated with the solid state image sensor is changed into an infrared signal, and is 
transmitted to other devices. In addition, although the optical low pass filter arranged 
between the last side of an image pick-up lens and a solid state image sensor is 
constituted from the gestalt of each operation by the glass filter (GF), it should just 
respond to the digital input device used. For example, a birefringence mold low pass 
filter made from Xtal with which the predetermined crystal orientation was adjusted, 
the phase mold low pass filter which attains the property of optical cut-off frequency 
needed according to the diffraction effect are applicable. 
[0063] 
[Example] 

Hereafter, construction data etc. are mentioned and the image pick-up lens which 
carried out this invention is explained still more concretely. The examples 1-19 given 
here are equivalent to the gestalt of the 1st - the 19th operation mentioned above, 
respectively, and the lens block diagram ( drawing 1 - drawing 12 , drawing 25 R> 5 - 
drawing 27 , drawing 31 - drawing 34 ) showing the gestalt of the 1st - the 19th 
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operation shows the lens configuration of the corresponding examples 119, respectively. 
In the construction data of each example, ri (i= 1, 2 and 3, ...) is counted from a body side. 
The radius of curvature of the i-th field (mm), Count di (i= 1, 2 and 3, ...) from a body 
side, and the i-th axial top-face spacing (mm) is shown, nickel (i= 1, 2 and 3, ...) and nui 
(i= 1, 2 and 3, ...) are counted from a body side, and show the refractive index (Nd) and 
the Abbe number (nud) to d line of the i-th optical element. The focal distance (f, mm) 
and the f number (FNO) of the whole system are united with other data, and are shown, 
and the correspondence value of a monograph affair type is shown in Table 1 and Table 
2. 

[0064] 

It shall be shown that the field where * mark was given to radius of curvature ri is a 
field which has a refraction operation equivalent to the dioptrics side of an aspheric 
surface configuration or the aspheric surface, and it shall define as the formula (AS) of 
the following showing the field configuration of the aspheric surface. The aspheric 
surface data of each example are set by other data, and are shown. 
X(H) =(C0, H2)/{l+root (l epsilon-C 02, H2)} +sigma (Ai-Hi) - (AS) 
However, inside of a formula (AS), 

X (H): The amount of displacement of the direction of an optical axis (AX) in the location 
of height H (plane peak point criteria), 

H: It is the height of a perpendicular direction to an optical axis (AX), 
CO- Paraxial curvature (= 1 /radius of curvature), 
epsilon: secondary curved- surface parameter, 

Ai'i •- the following aspheric surface multiplier (the data in Ai=0 are omitted.), 

It comes out. 

[0065] 

Drawing 13 - drawing 24 , drawing 28 - drawing 30 , drawing 35 * drawing 38 are the 
aberration Figs, corresponding to an example 1 - an example 19, and (A) is [ an 
astigmatism Fig. and (C of a spherical- aberration Fig. and (B)) ] distortion aberration 
Figs, among drawing 13 - drawing 24 , drawing 28 - drawing 30 , drawing 35 - drawing 
38 {the FNO-f number and the Y'-maximum image quantity (mm)}. In the 
spherical- aberration Fig., the continuous line (d) expresses each amount [ as opposed to 
/ as opposed to / in d line and an alternate long and short dash line (g) / g line / c line in a 
two-dot chain line (c) ] of spherical aberration (mm), and the broken line (SC) expresses 
the sine-condition dissatisfied amount (mm). In the astigmatism Fig., the astigmatism 
(mm) over d line in a meridional side is expressed, and, as for the broken line (DM), the 
continuous line (DS) expresses the astigmatism (mm) over d line in a sagittal side. 



JP2004- 163849 

25 



Moreover, in the distortion aberration Fig., the continuous line expresses the distortion 

(%) to d line. 

[0066] 

«mmm i » 

f=3.469,FN0=2.8 

w**m m±mmm immm irv«m 

rl*= 2.800 

dl= 1. 322 Nl=l. 58340 v 1= 30. 23 ai) 

r2*= 1.595 

d2= 0.741 

r3= ao (ST) 

d3= 0.442 

r4*= 5. 686 

d4= 1.686 N2=l. 53048 v2= 55.72a2) 

r5*= -1.141 

d5= 0.100 

r6*= 18.824 

d6= 1. 026 N3=l. 58340 v 3= 30. 23 03) 

r7*= 2.039 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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[m ffi(rl)<&2MMx~*] 

e =0.32631, A4=0. 23941 X10 -1 , A6=-0. 24142 X10" 3 ,A8=0. 87227 XlQr 3 
[i2l(r2)«ir^] 

e =0. 20000 X 10, A4=0. 83403 X 10" 1 , A6=0. 98460 X 1(T 3 , A8=0. 49924X 10" 1 
[*g4®(r4)(D#$tffix-*] 

e =0. 18973 X 10, A4^0. 11614X 10" 1 , A6=-0. 22756 X 10 _1 , A8=0. 82323 X 10 -2 

e =0. 26870, A4=0. 34068X10" 1 , A6=-0. 14733 X A8=0. 56763 X ID"" 3 

e =0. 0 A4=-0. 47058 X HT 1 , A6=-0. 90811 X 10" 2 , A8=0. 19180 X 10 -2 
[£7®<r7)<Z>#3Mx~*] 

e =0. 35130, A4=-0. 86078 X 10" 1 , A6=0. 14913 X KT 1 , A8=-0. 18277 X 10" 2 



[0068] 
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mmm 2 » 

f=3. 467,1^0=2. 8 

[lB*¥ffi [tt±HMH] [JB»f*] [7^&] 
rl*= 3.914 

dl= 1.633 Nl=l. 58340 vl= 30. 23 (LI) 

r2*= 2.253 

d2= 0.545 

r3= oo (ST) 

d3= 0.300 

r4#= 5.484 

d4= 2.097 N2=l. 53048 v2= 55.72(L2) 

r5*= -0.992 

d5= 0. 100 

r6*= 6. 928 

d6= 0.700 N3=l. 58340 v3= 30.23(L3) 

r7*= 1. 261 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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[0069] 

e =0. 10000 X 10, A4=0 . 15050 X 10" 1 , A6=0. 17624 X 1(T 2 , A8=-0 . 28942 X 10r 3 , A10=0 
. 15435 X10" 3 

[fg2ffi(r2)<D#&ffi<7^-*] 

E =0. 10000 X 10, A4=0. 12063, A6=0. 53318 X 10 _1 , A8=-0. 34519 X 10 _1 , A10=0. 15360 
[^4^^4X0^^-^] 

e =0. 10000 X 10, A4=0. 21812 X 10" 1 , A6=0. 13669 XlOrl, A8=0. 89058 X 10" 2 , A13=-0 
. 10085 X10 -1 

e =0. 10969, A4=0. 13179, A6=-0. 87983 X KT 1 , A8=0. 39597 X 10 _1 , A10=-0. 51378 X 1 
0-2 

e =0. 10000 X 10, A4=-0. 98804X 10 _1 , A6=0. 25381 X 10" 1 , A8^0. 41254X 1Q -2 A10= 
-0.74291X10" 3 

e =-0 . 50000 X 10, A4=-0. 69548 X 10" 1 , A6=0. 27279 X KT 1 , A8=-0. 76305 X 10" 2 , A10 
=0. 73965 X10" 3 
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f=3.965,FN0=2.8 

wm*m m±mrm\ mmm iry^m 

rl*= 5.638 

dl= 1.569 Nl=l. 58340 vl= 30.23(L1) 

r2*= 3.303 

d2= 0.394 

r3= ao (ST) 

d3= 0.200 

r4*= 4.256 

d4= 2.649 N2=l. 53048 v2= 55.72CL2) 

r5*= -1.065 

d5= 0.100 

r6*= 19.154 

d6= 0.799 N3=l. 58340 v3= 30.23a3) 

r7*= 1. 266 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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e =0. 10000 X 10, A4=0. 12129 X 10 -1 , A6=0. 31044X 1(T 2 , A8=-0. 11652 X 1(T 2 A10=0 
. 19214 X10~ 3 

[|g 2 ffi(r 2) fluffier-*] 

£ =0. 10000 X 10, A4=0. 10276, A6=0. 19545 X 10 _1 , A8^0. 73712 X 10 -2 A10=0. 55142 
X10"l 

e =0. 10000 X 10, A4=0. 45950 X 10 _1 , A6=0. 47759 X lOT 2 , A8=0. 79466 X 10" 2 , A10=-0 
. 12984 X10 -1 

[8§5®(r5)tf>#3$®^-*] 

E =0. 11091, A4=0. 12806, A6=-0. 70237 X KT 1 . A8=0. 26286 X 10 _1 , A10=-0. 27364 X 1 
0-2 

e =0. 10000 X 10, A4=-0. 85336 X KT 1 , A6=0. 25832 X 10T 1 , A8=-0. 89579 X 10 -2 , A10= 
0. 67422 X10" 3 

E =-0 . 50000 X 10, A4=-0. 52773 X 10 _1 , A6=0. 17861 X KT 1 , A8=-0. 46675 X 10 -2 , AID 
=0. 43220 X10" 3 



[0072] 
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f =3. 507, FN0=2. 8 

nUHflRIKl [JBSf^] iry^m 

rl*= 68.391 

dl= 0.872 10=1. 53048 vl= 55. 72 (LI) 

r2*= -6.304 

d2= 0.938 

r3= oo (ST) 

d3= 0.500 

r4*= -3.703 

d4= 1. 649 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -0.852 

d5= 0.100 

r6*= 11.946 

d6= 0.700 N3=l. 58340 v3= 30.23(L3) 

r7*= 1. 225 

d7= 1.000 

r8= oo 

d8= 0. 500 N4=l. 51680 v 4= 64. 20 (GF) 

r9= oo 
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[0073] 

[|fnffi(rl)(D##ffix~-*] 

e =0. 51000 X 10 2 , A4=0. 56767 X 10 -2 , A6=0. 35339 X 10" 2 A8-0. 16790 X 10" 2 A10= 
0. 18541 X10 -3 
[Sg2W(r2)tf>2Mfcffi^-*] 

e =0. 15652 X 10 2 , A4=0. 29585 X HT 1 , A6=0. 49258 X 10 -2 A8=H). 68370 X 10 -2 A10= 

0. 21683 X10" 2 

[m4M(r4)(0#^®7 ± -^] 

e =0. 14877 X 10, A4=-0. 79140 X 10 _1 , A6=-0. 47628 X 10" 1 , A8=0. 48397 X ID" 1 , A10= 
-0.11082 

[fg5®(r5)0#M7~?] 

E =-0. 10000 X 10, A4=-0. 10074X 10 _1 , A6=^0. 10146, A8=0. 69391 X 11T 1 , A10=-0. 22 
979 X10 -1 

c =0. 21028 X 10, A4=-0. 38111 X 10" 1 , A6=0. 40875 X 10~ 2 A8=0. 27790 X 10~ 2 , A10=- 

0. 24091 X10 -2 

[|g7m(r7)<0#Jfcffi^-*] 

E =-0. 60000 X 10, A4=-0. 45478 X 10 _1 , A6=0. 20696 X 10 _1 , A8=-0. 67145 X 10 -2 , A10 
=0. 63538X10 -3 
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f=4.046,FN0=2.8 
rl*= 5.219 

dl= 1. 013 Nl=l. 53048 v 1= 55. 72 (LI) 

r2*= -64.896 

d2= 0.748 

r3= oo(ST) 

d3= 0.500 

r4*= -4.392 

d4= 1.756 N2=l. 53048 v2= 55.72a2) 

r5*= -0.904 

d5= 0.100 

r6*= 20.088 

d6= 0. 725 N3=l. 58340 v 3= 30. 23 a3) 

r7*= 1.208 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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e =-0. 70781 X 10, A4=0. 89349 X 10T 2 , A6=0. 47221 X 10" 2 , A8^0. 10936 X 10" 2 , A10= 
0. 26309 X10" 3 
Em2M(r2)©#^M5 s -^] 

e =-0. 14000 X 10 2 A4=0. 21091 X HT 1 , A6=0. 65881 X 10" 2 , A8=-0. 31253 X 10 -2 , A10 
=0. 14822 X10" 2 

e =0. 21386 X 10, A4=-0. 36204X lQrl A6=-0. 25647 X 10rl, A8=0. 63204X 10" 1 , A10= 
-0. 70302 X10" 1 

e =-0. 97822, A4=0. 29364X10 -1 , A6=-0. 10042, A8=0. 61685 X10 -1 , A10=-0. 15831X 
10" 1 

e =-0. 20000 X 10, A4=-0. 46735 X1Q -1 , A6=0. 63444X 10T 2 , A8=0. 57281 X 10 -2 A10= 
-0. 26912 X10" 2 

E =-0. 60000 X 10, A4=-0. 60010 X 10" 1 , A6=0. 24137 X MT 1 , A8=-0. 56437 X 10" 2 , A10 
=0. 43112 X10 -3 
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(mmm 6 » 

f=4.057,FN0=2.8 

[•mi nunfnin «wf« cr^&] 

rl*= 3.887 

dl= 1. 137 Nl=l. 53048 v 1= 55. 72 0,1) 

r2*= 50.974 

d2= 0.745 

r3= oo (ST) 

d3= 0.500 

r4*= -3.040 

d4= 1.696 N2=l. 53048 v2= 55.72CL2) 

r5*= -1.374 

d5= 0.100 

r6*= 1.971 

d6= 0.700 N3=l. 58340 v3= 30.23a3) 

r7*= 1.157 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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e =-0. 17782 X 10, A4=0. 61057 X 10 -2 , A6=0. 14542 X 10" 2 , A8^0. 49868X 10 -3 A10= 
0.16539 XlO -3 
[m2ffi(r2)<B#JM5~?] 

£ =0. 16000 X 10 2 , A4=0. 61220 X 10 -2 , A6=-0. 75168 X 10" 3 , A8=0. 15948 X 10" 2 A10= 
-0.17231X10-4 

£ =0. 84433, A4=0. 61538X10 -2 , A6=-0. 21453, A8=0. 30585, A10=-0. 20991 
W6lf(r5>©*JMB7*-^] 

£ =0. 36507, A4~-0. 44642 XlO"! A6=0. 12082 XlO -1 , A8=0. 88202X10 -2 , A10=-0.56 
296 XlO -2 

£ =-0. 20000 X 10, A4=-0. 14745, A6=0. 32555 X 10 _1 , A8=0. 43398 X 10 -2 , A10=-0. 227 
20 XlO -2 

£ =-0 . 19045 X 10, A4=-0. 97978 X VBr\ A6=0. 23732 X w\ A8=-0. 25696 X 10" 2 , A10 
=-0.40956 XlO -5 



[0078] 
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(mmm 7 » 

f=5.413,FNQ=2.8 

wm^m m±mrmi mttm iry^m 

rl#= 3. 262 

dl= 1.267 Nl=l. 53048 vl= 55. 72 (LI) 

r2*= 20. 506 

d2= 0.605 

r3= oo (ST) 

d3= 1. Oil 

r4*= -2.627 

d4= 1. 329 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.750 

d5= 0.100 

r6*= 6.747 

d6= 1. 769 N3=l. 58340 v 3= 30. 23 (L3) 

r7*= 2.711 

d7= 0.500 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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[0079] 

e =0. 23583, A4=0. 42634 X 10" 2 , A6=0. 70946 X 10" 3 , A8=0. 83522 X 10" 4 A10=0. 2256 
3X10 -4 

[m2ffi(r2)<0#M^-^] 

E =0. 13080 X 10 2 , A4=0. 76363 X 10~ 2 , A6=-0. 96051 X 10 -3 , A8=0. 12099 X 10" 2 A10= 
-0. 32280 X10" 3 

e =0. 14778 X 10, A4=0. 46580 X 10~ 2 , A6=-0. 48590 X 10 _1 , A8=0. 29449 X 10T 1 , A10=- 

0. 35940 X10 -2 

[Sg5M(r5)0#5ra:r--*] 

e =0. 54871, A4^0. 31360 X 10 -1 , A6=0 . 95481 X 10 -2 , A8=-0. 21117 X 10 -2 , A10=0. 74 
248 X10" 3 

M6H(r6)©#*lf7*-*] 

e =0. 35876 X 10rl A4= hj. 60741 X 10" 1 , A6=0. 13571 X 10 _1 , A8M). 98325 X 10 -3 , Al 

0=-0. 49719 X1(T 4 

[Sfnffi(r7)©#JM:r-*] 

E =-0. 54011 X 10, A4=-0. 17861 X 10 _1 , A6=0. 16540 X 10 -3 , A8=0. 11796 X 10 -3 A10= 
-0. 10468 X10~ 4 
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«mmms)> 

f=5.414,FN0=2.8 

wm m±vnin urnm iry«m 

rl*= 2.566 

dl= 1.227 Nl=l. 53048 vl= 55.72ai) 

t2*= 18.606 

d2= 0.369 

r3= oo (ST) 

d3= 0.935 

r4*= -1.834 

d4= 1. 208 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.611 

d5= 0.100 

r6*= 7.215 

d6= 1.581 N3=l. 58340 v3= 30.23a3) 

r7*= 2.841 

d7= 0.500 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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[^lffi(rl)©#^ffix^] 

e =0. 16794, A4=0. 43888 X 10 -2 , A6=0. 28598 X 10 -3 , A8=0. 32325 X 10~ 3 , A10=-0. 244 
01X10" 3 

[3g2ffi(r2)0#Jfrffi5™?] 

E =-0 . 73024 X 10, A4=-0. 29787 X 10" 2 , A6=-0. 20862 X 1Q~ 2 , A8=-0. 10682 X 10 -2 , Al 

0=0. 34571 X10" 3 

[3HM(r4)(D##®x-*] 

e =0. 12492 X 10, A4=0. 29931 X 10 -2 , A6=-0. 49256 X 10 _1 , A8=0. 23979 X 10r\ A10=0 
. 79079 X10 -3 

[*g5ffi(r5)<D#OT^-*] 

e =0. 53675, A4=-0. 23290 X 10" 1 , A6=0. 52301 X 10" 2 , A8=0. 10769 X 10r 2 , A10=0. 448 
01X10" 3 

e =0. 20000 X 10, A4=-0. 66312 X 10" 1 , A6=0. 15524 X 10 _1 , A8^0. 15169 X 10~ 2 A10= 
-0.38654X10 -4 

E =-0. 60000 X 10, A4=-0. 25548 X 10 _1 , A6=0. 14515 X 10 -2 , A8=-0. 25702 X 10~ 4 , A10 
=-0. 80128 X10" 5 
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«mmm 9 » 

f=3.470,FN0=2.8 

wm^m m±mrm'] mmm irv«m 

rl*= 1.928 

dl= 1. 028 Nl=l. 53048 v 1= 55. 72 (LI) 

r2*= 2. 310 

d2= 0.478 

r3= oo (ST) 

d3= 0.300 

r4*= 8.421 

d4= 1. 304 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.151 

d5= 0.655 

r6*= -0.468 

d6= 0. 720 N3=l. 58340 v 3= 30. 23 (L3) 

r7*= -0.694 

d7= 0.300 

r8= oo 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= oo 
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MlH<rD®J»Il7*-*] 

e =0. 10000 X 10, A4=H). 45870 X 10 -2 , A6=0. 29663 X 10 -2 , A8— 0. 12412 X 10" 2 A10= 
-0. 94981 X10" 3 
[fg2ffi(r2)<&##iHr-*] 

e =0. 10000 X 10, A4~-0. 11631 X 10 _1 , A6=0. 15359, A8=-0. 35362, A10=0. 22705 
[«4ii(r4)©*3«lB7 Sfc -^] 

e =0. 10000 X 10, A4=-0. 12407, A6=0. 87272 X 10" 1 , A8=-0. 30646, A10=0. 23712 

e =0. 10000 X10, A4=0. 27864X10" 1 , A6=0. 64946X10" 1 , A8=-0. 13857. A10=0. 11579 
[fg6®(r6)0>;fMM^-?] 

e =0. 13801, A4=0. 36196, A6=0. 16987, A8=-0. 10315, A10=0. 81031X10" 1 
[»71lf(r7)©*3«lB7 t -^] 

E =0. 17413, A4=0. 15173, A6=0 . 72208 X 10" 1 , A8=*-0. 28908 X 10" 1 , A10=0. 74165 X 10 
-2 
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f=3.469,FN0=2.8 

mm^m m±mrmi usmm iry*m 

rl*= 2.173 

dl= 1. 103 Nl=l. 53048 v 1= 55. 72 (LI) 

r2*= 2.584 

d2= 0.602 

r3= oo (ST) 

d3= 0.328 

r4*= 6.726 

d4= 1.283 N2=l. 53048 v2= 55.72a2) 

r5*= -1.160 

d5= 0.736 

r6*= -0.459 

d6= 0.738 N3=l. 58340 v3= 30.23CL3) 

r7*= -0.680 

d7= 0.300 

r8= ao 



d8= 0. 500 N4=l. 51680 v 4= 64. 20 (GF) 



r9= oo 



[0085] 



44 



JP2004- 163849 



[mi®(rl)<D#3R®7*~*] 

e =0. 10000 X 10, A4=0. 87958 X 10~ 3 , A6=0. 42137 X10r2, A8=-0. 16799 X 1QT 3 , A10=- 
0. 19193 X10" 3 

E =0. 10000 X 10, A4=0. 93253 X 10" 2 , A6=0. 15533, A8=MJ. 24491, A10=0. 13194 

m 4 m (t4) (Dittm?-? ] 

E =0. 10000 X 10, A4=-0. 98391 X 10 _1 A6=0. 94609 X 10" 1 , A8*-0. 17520, A10=0. 1209 
4 

[£5ffi(r5)©#JM^-*] 

e =0. 10000 X10, A4=0. 44653 X10 _1 ,A6=0. 55013 XKT 1 , A8=-0. 12054, A10=0. 11213 

e =0. 13153, A4=0. 36562, A6=0. 16321, A8=-0. 11039, A10=0. 86597X 10" 1 

e =0. 16282, A4=0. 15658, A6=0. 66062 X Iff" 1 , A8=-0. 28592 X 10" 1 , A10=0. 75366 X 10 
-2 



[0086] 
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i n 

f=2.357,FN0=2.8 
rl*= 3.284 

dl= 0.988 1*1=1.53048 vl= 55.720,1) 

r2*= 8.603 

d2= 0.249 

r3= ao(ST) 

d3= 0.231 

r4*= 2.351 

d4= 1. 000 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -0.806 

d5= 0.367 

r6*= -0.328 

d6= 0. 700 N3=l. 58340 v 3= 30. 23 CL3) 

r7*= -0.557 

d7= 0.200 

r8= oo 

d8= 0. 500 N4=l. 51680 v 4= 64. 20 (GF) 

r9= oo 
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e =0.10000X10, A4=-0. 82390 X10 _1 ,A6=-0. 51231 X10 _3 ,A8=-0. 31114X10 _1 ,A10 

=0. 20505 X 10 _1 

[m2ffi(r2)<&#Sra5~?] 

e =0. 10000 X 10, A4=-0. 22908, A6=0. 19307, A8=-0. 66911, A10=0. 11352 X 10 

e =0. 10000 X 10, A4=-0. 31044, A6=-0. 13877, A8=0. 59855, A10=-0. 34008 X 10 
[|&5ffi(r5)(&#*fc®^-*] 

E =0. 10000 X 10, A4=0. 19846, A6=0. 34S88, A8=-0. 10718 X 10, A10=0. 22259 X 10 
[Sg6ffi(r6)tf>#3$ffi^--*] 

E =0. 14294, A4=0. 16786X 10, A6=0. 77941, A8=-0. 21235 X 10, A10=0. 29745 X 10 
E =0. 22025, A4=0. 51811, A6=0. 40947, A8=-0. 41631, A10=0. 19224 



[0088] 
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f=3.909,FN0=2.8 

mm^m mhmmm [mm ury«m 

rl*= 1. 946 

dl= 1.063 Nl=l. 53048 vl= 55.72ai) 

r2*= 2.908 

d2= 0.461 

r3= oo (ST) 

d3= 0.369 

r4*= 25.898 

d4= 1. 214 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.222 

d5= 0.719 

r6*= -0.512 

d6= 0.864 N3=l. 58340 v3= 30.23a3) 

r7*= -0.791 

d7= 0.300 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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1 ffi (r 1) <f>1&&Wr*-9 ] 

e =0. 10000 X 10, A4=-0. 71083 X 10 -2 , A6=0. 8335S X 10 -2 , A8=-0. 43965 X 10 -2 A10= 
0. 15236 X10" 2 

£ =0. 10000 X10, A4=0.48178X10 -2 . A6=0. 77795X10" 1 . A8=-0. 11808, A10=0. 82135 
X10 -1 

[£4M(r4)<B#JMx~*] 

e =0. 10000 X 10, A4=-0. 67192 X 10 _1 , A6=0. 75859 X 10 -2 , A8^0. 45131 X 10 _1 , A10= 
-0. 15867 X10 -2 

£ =0. 10000 X 10, A4=0 . 57645 X 10 _1 . A6=0. 64121 X 10" 2 . A8=-0 . 12843 X 10rl, A10=0 
. 27561 X10" 1 

[&6ffi(r6)<Z)#J$Ex-*] 

£ =0. 15149, A4=0. 34428, A6=0. 14586, A8=-0. 13119, A10=0. 71148X10T 1 

£ =0. 19214, A4=0. 13217, A6=0. 45573 X VT\ A8=-0. 23420 X 10 _1 , A10=0. 52064X 10 
-2 
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f=3. 382,FN0=2.80 
rl*= -10.748 

dl= 0.756 Nl=l. 53048 vl= 55.72(L1) 

r2*= -6.165 

d2= 0.933 

r3= oo(ST) 

d3= 0.500 

r4*= -12.672 

d4= 1. 734 N2=l. 48749 v 2= 70. 44(L2) 

r5*= -0.898 

d5= 0.100 

r6*= 5.623 

d6= 0.700 N3=l. 58340 v 3= 30.230,3) 

r7*= 1.145 

d7= 1.300 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= ao 
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[Sglffi(rl)C*#Mx-*] 

e =-0. 49000 X10 2 A4= 0. 19628 X10rl,A6= 0. 42261 X 10 -2 , A8=-0. 14046 X 10 -2 , A 

10= 0. 24571 X10 -3 

[m2M(t2)C0#^®7 i -^] 

e =-0.61499X10,A4= 0. 46300 X10 _1 ,A6= 0. 58156 X10 -2 ,A8=-0. 55287 X10 _2 ,A1 

0= 0.25143X10" 2 

[»4W(i4)©*»W5*-^] 

e =-0 . 10000 X 10, A4=-0. 36178 X 10" 1 , A6— 0. 35359 X 10 _1 , A8= 0. 33661 X 10" 1 , Al 
0=-0. 76906 Xiorl 

E =-0. 10000X10, A4= 0. 88131 X10 _2 ,A6=-0. 10394, A8= 0. 66365 X 10 _1 , A10=-0. 2 
1004X10" 1 

e =-0. 19193 X 10, A4=-0. 51842 X 10" 1 , A6= 0. 75512 X 10" 3 , A8= 0. 23514X 10" 2 , Al 

0=-0. 21619 X1(T 2 

B^W(t7>©tf*W a -*] 

E =-0.45157X10, A4=-0.44404X10 _1 ,A6= 0. 19663 X10 _1 , A8=-0. 73281 X10 _2 ,A1 
0= 0. 92529 X1(T 3 
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f=5.403,FNO=2.80 
rl*= 3.427 

dl= 1. 256 Nl=l. 58913 v 1= 61. 28 (11) 

r2*= 13.824 

d2= 0.643 

r3= oo (ST) 

d3= 0.972 

r4*= -3.551 

d4= 1. 640 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.328 

d5= 0.100 

r6*= -31.222 

d6= 1.584 N3=l. 58340 v3= 30.23a3) 

tl*= 2.125 

d7= 0.800 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 
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e= 0. 45664, A4= 0. 50687 X10 -2 , A6= 0. 84990 X10 _3 ,A8=-0. 13419 X10 _4 ,A10= 0 
.45261X10-4 

[!§2ffi(r2)<0#Sft®^-*] 

e = 0.13638X10 2 ,A4= 0.12538X1(T 1 .A6=-0.40314X10- 2 .A8= 0. 29052X10 -2 , A 
10=-0.63264X10" 3 

e= 0.20000X10,A4=-0.17811X10- 1 ,A6^0.44803X10- 1 ,A8= 0. 25403 X 10 _1 , Al 

0=-0. 27515 X10 -2 

[S§5®(r5)©#Jfc®^-*] 

e= 0.28496,A4=-0.90398X10" 3 ,A6= 0. 58812 X10 _2 ,A8=-0. 40268 X10 _2 ,A10= 0 
.10098X10-2 

e=0.0, A4=-0. 60414X 10 -1 , A6= 0. 15910 X 10 _1 , A8=-0. 10850 X 10~ 2 , A10=-0. 901 
98X10 -4 

[B7M(r7)(0#^ffl^-^] 

E =-0. 52095 X 10, A4=-0. 30068 X 10 _1 , A6= 0. 30856 X 10 -2 , A8=-0. 17047 X 10 -3 , Al 
0= 0. 10885 X10" 6 
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f=4.212,FN0=4.O0 

[Ai^fi [MJbQfniK] immm iyy«m 

rl*= 1.823 

dl= 1.195 Nl=l. 48749 vl= 70.44ai) 

r2*= 17.003 

d2= 0.300 

r3= oo (ST) 

d3= 0.575 

r4*= -1.231 

d4= 1. 371 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -0.881 

d5= 0.100 

r6*= 4. 980 

d6= 0.749 N3=l. 58340 v3= 30.23CL3) 

r7*= 1.193 

d7= 0.500 

r8= oo 

d8= 0.500 N4=l. 51680 vA~ 64. 20(GF) 

r9= oo 
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c= 0.41144,A4= 0. 85264 X lO -2 , A6= 0. 61779 X 10" 2 A8=-0. 18563 X 1Q" 2 A10=-Q 
. 12302 X10 -2 

[!52ffi(r2)<D#Jfc[g5^-*] 

£= 0.16000X10 2 A4*-0.94292X1(T 2 ,A6=-0.39468X10- 1 ,A8= 0.43553X10 _1 ,A 

10=-0. 19370X10"! 

[m4M(r4)0#3^ffix-^] 

e = 0. 19571 X 10, A4=-Q. 22360 X10 _1 ,A6^0. 23890, A8= 0. 29336, A10= 0.36819 

e= 0.66179X10- 1 ,A4= 0. 59525 X10-lA6=-0. 70445 X10" 1 ,A8= 0.15571X10T 1 , 
A10= 0. 54156 X10" 2 
[m6ffi(r6)0#!M^-*] 

£ = 0.12482X10,A4=-0.14933,A6= 0.56598X10- 1 ,A8=-0.76101X10 _2 ,A10=-0.2 
4802 X10" 4 

e =-0. 60000 X 10, A4=-0. 74292 X 10 _1 , A6= 0. 64193 X 10" 2 , A8= 0. 15186 X 10 -2 , Al 
O=-0. 29432 XUT 3 
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«&I0|16» 
f=7.277,FN0=4.00 

rl*= 3.548 

dl= 1. 161 Nl=l. 58913 v 1= 61. 28 (LI) 

r2*= 16.802 

d2= 0.593 

r3= oo (ST) 

d3= 1.343 

r4*= -3.817 

d4= 1. 377 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.576 

d5= 0.447 

r6*= -2.730 

d6= 1. 686 N3=l. 58340 v 3= 30. 23 (L3) 

r7= -4.280 

d7= 0.100 

r8= -5.779 

d8= 0. 833 N4=l. 53048 v 4= 55. 72 0,4) 

r9*= 5.219 

d9= 0.500 

rlO= oo 

dlO= 0. 700 N5=l. 51680 v 5= 64. 20 (GF) 

rll= oo 
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KBlffi(rl)<Z>*^ffix-^] 

e= 0. 77503, A4= 0. 25359 X10 -2 A6= 0. 42096 X 10~ 3 , A8= 0. 12178 X10 _4 A10= 0 
.88312X10-5 

(3§2ffi(r2)<D#SM^-*] 

£= 0. 16000 X10 2 ,A4= 0.60134X10 _2 .A6= : -0.12266X10- 2 ,A8= 0. 58101X10 -3 , A 

10=-0.11992X10" 3 

C»4W(i4)©*3»lS7 i -^] 

e = 0.20000X10,A4=-0.23442X10- 1 ,A6^0.78672X10- 2 ,A8= 0. 75751 X10 _2 ,A1 

0=-0. 35641 X10r3 

[m5M(r5)<0#^®^-^] 

e= 0. 26692, A4=-0. 38537 X10~ 2 ,A6= 0. 64572 X10 -3 ,A8=-0. 20007 X10 _3 A10= 0 
. 48166 X10~ 3 

e= 0. 19644X10 _1 ,A4=-0. 20508X10"! A6= 0. 58512 Xl(T 2 A8=-0. 43953 X10 -4 
A10=-0. 11200 X10 -3 

e =-0.24561X10, A4=-0. 14117 X10 _1 ,A6= 0. 65211 X10" 3 , A8=M). 11832 X10" 4 ,A1 
0=-0. 56001 X1(T 6 
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MN17) 

f=7.224,FN0=4.00 

mm*m m±mrmi mmm irv^m 

rl*= 3.085 

dl= 1.254 Nl=l. 48749 vl= 70.44(L1) 

r2*= 132.361 

d2= 0.519 

t3= oo (ST) 

d3= 1.333 

r4*= -2.840 

d4= 1.370 N2=l. 53048 v2= 55.72CL2) 

r5*= -1.406 

d5= 0.215 

r6*= -2.977 

d6= 1.421 N3=l. 58340 v3= 30.23a3) 

r7= -4.231 

d7= 0.200 

r8*= -3.893 

d8= 0.929 N4=l. 53048 v4= 55.72a4) 

r9*= 4.977 

d9= 0.500 

rlO= oo 

dl0= 0.700 N5=l. 51680 v5= 64.20(GF) 

rll= a? 
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e= 0. 53903, A4= 0. 16932 X 10~ 2 A6=-Q. 11741 X 10" 3 , A8= 0. 57949 Xl0" 4 ,A10=-0 
. 71896 X10" 4 

e =-0. 14000X10 2 A4= 0. 27334X10" 2 . A6=-0. 26419 X10" 2 . A8=-0. 75325X10" 4 A 

10= 0.73080X10" 4 

[f4l(r4)(D^if^] 

e = 0.20000X10,A4=-0.31677X10 _1 ,A6=>-0.75942X10- 2 A8= 0. 91685 X 10~ 2 , Al 
0= 0. 41558 XHT 3 
[fg5ffi(r5)<D#iOT7~?] 

e = 0. 24552, A4=-0. 52179 X10~ 2 ,A6= 0. 25889 X 10 -2 , A8= 0. 68847 X 10~ 4 A10= 0 
. 47898 X10" 3 

£= 0.40102X10" 1 ,A4^0.18898X10- 1 ,A6= 0. 54964 Xl(T 2 A8= 0.32997XKT 3 , 
A10=-0. 26481 X10~ 3 
[&8ffi(r8)CO#3&ffi^-*] 

£= 0.10000X10,A4= 0.48378 X10 -3 ,A6= 0. 60634X 10~ 3 , A8= 0. 19793 X10- 4 ,A1 
O=-0. 16558 X1(T 5 

£ =-0.60000X10, A4=-0. 16306 X10-!,A6= 0. 98140 X10 _3 A8=-0. 41108 X10- 4 ,A1 
0= 0. 65479 X10 -6 
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e = 0. 71501, A4= 0. 28518 XlO _2 ,A6=-0. 17675 X10 _3 ,A8= Q. 14775 X10 _3 A10=-0 
. 18376 X10" 4 

E = 0. 16000 X10 2 A4= 0. 63737 X10" 2 ,A6=-0. 12019 X10 -2 »A8= 0. 11025X10" 3 , A 
10=-0. 14631 XlO" 4 

e = 0. 17392 X 10, A4=-0. 19887 X10 _1 , A6— 0. 18654X 10 _1 , A8= 0. 10823 X 10 _1 , Al 
0=-0. 98268 X10 -3 

E = 0. 25841, A4=-0. 41793 X 10 -3 , A6=-0. 20223 X 10" 3 , A8*-0. 33463 X 10" 3 A10= 0 
. 23695 X10" 3 

E = 0 . 00000, A4=-0. 14443 X HP 1 , A6= 0. 39292 X 10 -2 , A8^-0. 46118 X 10 -4 A10=-0 
. 77163 X10" 4 

^ 8®(r8)<0£3$ffirr-*] 

E= 0.10000X10,A4= 0. 39723 X10 _3 ,A6= 0. 28397 X10 _3 ,A8= 0. 18192 X10" 5 ,A1 
0=-0. 45178 X10r6 

e =-0 . 55782 X 10, A4=-0. 11687 X 10 -1 , A6= 0. 76776 X 10~ 3 , A8M). 49279 X 10" 4 Al 
0= 0. 13179 XlOr 5 
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f=5.457,FN0=3.20 

wm*mi m±mmm »] irv^m 

rl*= 3.253 

dl= 1.288 Nl=l. 48749 vl= 70.440,1) 

r2*= -86.056 

d2= 0.579 

r3= ao(ST) 

d3= 1.036 

r4*= -2.672 

d4= 1. 199 N2=l. 53048 v 2= 55. 72 0,2) 

r5*= -1.179 

d5= 0.100 

r6*= -4.423 

d6= 1. 022 N3=l. 58340 v 3= 30. 23 (L3) 

r7= -7.099 

d7= 0.200 

r8*= -6.526 

d8= 0.956 N4=l. 53048 v 4= 55.7204) 

m= 2.573 

d9= 0.500 

rl0= oo 

dl0= 0. 500 N5=l. 51680 v 5= 64. 20 (GF) 

rll= oo 



[0104] 



62 



JP2004- 163849 



e= 0. 61954, A4= 0. 60178 X 10 -2 , A6=-0. 12105 X 10 -2 , A8= 0. 86233 X 10 -3 , A10=-0 
. 15712 X10" 3 

Ifg2ffl(r2)<0#iM^-*] 

E =-0. 14000 X 10 2 A4= 0. 15001 XKT 1 , A6=-0. 53033 X 10" 2 . A8= 0. 12331 X 10" 2 , A 

10=-0. 29962X10-3 

[^4ffi(r4)<Z)#^ffi^-^] 

e = 0. 11867 X 10, A4=-0. 37808 X 10" 1 , A6^0. 76004X 10rl A8 = 0 . 79954X Mrl Al 

0=-0. 14867 XlOrl 

[Sg5ffi(f5)<0#^ffi<7~?] 

e= 0. 25855, A4= 0. 51279 X10 _3 ,A6=-0. 23878 X10- 2 ,A8=-0. 21119 X10 -2 A10= 0 
. 31651 X10" 2 

C^6M(r6)C5»ffix-^] 

e = 0. 69924, A4=-0. 37699 X 10 _1 , A6= 0. 16425 X 10"1 A8=-0. 53665 X 10 -3 A10=-0 
. 77077 X10 -3 

E= 0. 10000 X 10, A4= 0. 22716 X10 _3 ,A6= 0. 10393 X10 _2 ,A8= 0. 34646 X 10" 5 , Al 

0=-0. 42799 X1(T 5 

[#9mr9)0##ffi7~5>] 

e =-0. 56964 X 10, A4=-0. 26810 X 10 _1 , A6= 0. 32076 X 10 -2 , A8=-0. 37062 X 10" 3 , Al 
0= 0. 17192 X1(T 4 
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[0106] 

[Effect of the Invention] 

As explained above, according to this invention, optical-character ability can realize the 
image pick-up lens being good and for low cost and compact solid state image sensors. 
And if it uses for digital input devices concerning this invention, such as a camera of 
cellular-phone loading of an image pick up lens, and a digital camera, it can contribute 
to high-performance izing of the device concerned, advanced features, low cost izing, 
and miniaturization. 
[Brief Description of the Drawings] 

[Drawing ll The lens block diagram of the gestalt (example l) of the 1st operation. 
[Drawing 21 The lens block diagram of the gestalt (example 2) of the 2nd operation. 
[Drawing 31 The lens block diagram of the gestalt (example 3) of the 3rd operation. 
[Drawing 41 The lens block diagram of the gestalt (example 4) of the 4th operation. 
[Drawing 51 The lens block diagram of the gestalt (example 5) of the 5th operation. 
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fDrawing 61 The lens block diagram of the gestalt (example 6) of the 6th operation. 

fDrawing 71 The lens block diagram of the gestalt (example 7) of the 7th operation. 

rDrawing 8l The lens block diagram of the gestalt (example 8) of the 8th operation. 

[Drawing 9l The lens block diagram of the gestalt (example 9) of the 9th operation. 

fDrawing 101 The lens block diagram of the gestalt (example 10) of the 10th operation. 

drawing 111 The lens block diagram of the gestalt (example 11) of the 11th operation. 

fDrawing 121 The lens block diagram of the gestalt (example 12) of the 12th operation. 

rDr awing 131 The aberration Fig. of an example 1. 

[Drawing 14l The aberration Fig. of an example 2. 

fDrawing 151 The aberration Fig. of an example 3. 

fDrawing 16l The aberration Fig. of an example 4. 

fDrawing 17l The aberration Fig. of an example 5. 

fDrawing 181 The aberration Fig. of an example 6. 

fDrawing 19l The aberration Fig. of an example 7. 

fDrawing 201 The aberration Fig. of an example 8. 

fDrawing 2l1 The aberration Fig. of an example 9. 

fDrawing 22l The aberration Fig. of an example 10. 

fDrawing 231 The aberration Fig. of an example 11. 

fDrawing 241 The aberration Fig. of an example 12. 

fDrawing 251 The lens block diagram of the gestalt (example 13) of the 13th operation. 
fDrawing 26l The lens block diagram of the gestalt (example 14) of the 14th operation. 
fDrawing 271 The lens block diagram of the gestalt (example 15) of the 15th operation. 
fDrawing 28l The aberration Fig. of an example 13. 
fDrawing 291 The aberration Fig. of an example 14. 
fDrawing 301 The aberration Fig. of an example 15. 

fDrawing 3l1 The lens block diagram of the gestalt (example 16) of the 16th operation. 

fDrawing 321 The lens block diagram of the gestalt (example 17) of the 17th operation. 

fDrawing 331 The lens block diagram of the gestalt (example 18) of the 18th operation. 

fDrawing 34l The lens block diagram of the gestalt (example 19) of the 19th operation. 

fDrawing 351 The aberration Fig. of an example 16. 

fDrawing 361 The aberration Fig. of an example 17. 

fDrawing 371 The aberration Fig. of an example 18. 

fDrawing 381 The aberration Fig. of an example 19. 

[Description of Notations] 

LI - The 1st lens 

ST -- Aperture diaphragm 
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L2 -The 2nd lens 
L3 - The 3rd lens 
GF » Glass filter 
AX - Optical axis 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

fDrawing ll The lens block diagram of the gestalt (example l) of the 1st operation. 
fDrawing 2l The lens block diagram of the gestalt (example 2) of the 2nd operation. 
fDrawing 31 The lens block diagram of the gestalt (example 3) of the 3rd operation. 
fDrawing 41 The lens block diagram of the gestalt (example 4) of the 4th operation. 
fDrawing 51 The lens block diagram of the gestalt (example 5) of the 5th operation. 
fDrawing 6l The lens block diagram of the gestalt (example 6) of the 6th operation. 
fDrawing 7l The lens block diagram of the gestalt (example 7) of the 7th operation. 
fDrawing 8l The lens block diagram of the gestalt (example 8) of the 8th operation. 
fDrawing 9l The lens block diagram of the gestalt (example 9) of the 9th operation. 
fDrawing 101 The lens block diagram of the gestalt (example 10) of the 10th operation. 
fDrawing 111 The lens block diagram of the gestalt (example 11) of the 11th operation. 
fDrawing 121 The lens block diagram of the gestalt (example 12) of the 12th operation. 
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fDrawing 25] The lens block diagram of the gestalt (example 13) of the 13th operation. 
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drawing 261 The lens block diagram of the gestalt (example 14) of the 14th operation. 
[Prawing 271 The lens block diagram of the gestalt (example 15) of the 15th operation. 
fPrawing 281 The aberration Fig. of an example 13. 
fDrawing 29l The aberration Fig. of an example 14. 
[Prawing 301 The aberration Fig. of an example 15. 

fPr awing 3l1 The lens block diagram of the gestalt (example 16) of the 16th operation. 

[Drawing 321 The lens block diagram of the gestalt (example 17) of the 17th operation. 

fDrawing 331 The lens block diagram of the gestalt (example 18) of the 18th operation. 

[Drawing 341 The lens block diagram of the gestalt (example 19) of the 19th operation. 

fPrawing 351 The aberration Fig. of an example 16. 

fDrawing 361 The aberration Fig. of an example 17. 

[Prawing 37l The aberration Fig. of an example 18. 

fPrawing 381 The aberration Fig. of an example 19. 

[Description of Notations] 

LI - The 1st lens 

ST •- Aperture diaphragm 

L2 - The 2nd lens 

L3 - The 3rd lens 

GF - Glass filter 

AX - Optical axis 
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[ 1 1 

l^it^^i^^I^ts uyX3tSri^olfwyXf feot^ * M i>* h MB K , 

uvX£-C*J*£;h,» £tTO*#a(A0)XV(Al)S:»fit5 £ iitlttSifci^i'X 

I f / f 1 I < 0. 6 (AO) 
-2. 2< f/f3< -0. 79 •■• (Al) 

f: 

f 1 : JB 1 U V XCD ft ^ Sg m , 
f 3 : |g 3 W V X <D ft Sg $£ , 

2 ] 

a#its^i^*«)«t5wvX3fti^©i^wyx-cfeo-c, *> # « a» e> ask , je 

O I 1 ^ X X i; , M Q 9 £ , E©I2 I'VXt, g©§3 l^vXt-Cl^ £ *i , KT© 

Att3t(A2)tlIt5it«:«iit5f«i'i'X; 

-2. 6< f3/f 1< -0. 15 ••• (A2) 

f3: m 3 l^Xcoft^IEBi, 
3 ] 

BfrS^t^Kt^f^t^ l/VX3#C«j&cO#fg!l^X-?feo-C, W # AH MB IC , _ jE 

©ii vyxt, iptoi, ^{iiidb<oEo^=^^^^^co^2uvxt N & ah oa <z> £ 

•f 5 ft V- ^ X ; 
0. 05< T6/f < 0. 5 ••• (A3) 
fc b , 

T6: ^3 uyxrottlwyxs*, 

f : ^^©ft^KSt, 
[ 4 ] 

H#»«#?-lc*lr»J*t5i'>'X3tf:*j«o**i'yXt?*ot, ft flc m b MB K > jE 
<DB 1 ^ ^ X £ N MP«») J:, lOS2l/yX}: 1 E©I3 U ^ X i: T?*^ $ Jl, SIT<D 
(bi) fc»a-*- -5 :ife»tit5i«wyx ; 

0. 2< f/f3< 0. 4 • • (Bl) 
fc fc L , 

f : PR <D ft & Sg SI . 
f3:^3 1^^X(Z)»^ggBt, 

•e fe 5 o 

5 ] 

Iftftlf lil^^^tsi/yxsftl^oilwyxt^ot, m ft- M a* e> MS K > ft 
ft: fli] rfl <£> IE tf> — # 1/ V X £ , M P R 9 i: , ^ (IUI c& ' © jE 1/ V X i , ^{RiJ£](DIE©^=^ 

^^yyxttft^^, t © # 5£ (B3) & ^ a -r 5 c t ttsiiiyyx ; 

0. 05< T6/f < 0. 4 — (B3) 
1t tz L , 

T6: W> 3 U^X<0#±U->-XJ5^> 
■e fe 5 . 
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[ 0 0 0 1 ] 

# % « » u- >- x »c §i -t- 5 *>©-?£> <o , h k p l < «fe^fr»e*^$r@^»^m^-c^ 

9 ii tf f v 5 ^ ^ A^/ (r V s ? ^ ^ f ^ * ^ 7, rv'^yvk'ft*^ 7 ^ ) I- ig U fc /h a 

[ 0 0 0 2 ] 

[f£*©ft«f] 

ig 4p , x< - y ^ ^ a v t" 3. - * © # & Ic # ^«{clitftfl|*S:^^^yu«l«lcSi*)ii 

r. HSttSf^^/Mf^*^ 5 ^ 7* -S? 9 /u e * * y 7?(£lTf I: r 9* i? ^ /u * 
^ 7j tv^o J^IBAa-f-i" 4 ^'?! Rloo&S, ci co «t o ttf i? 9 A^iJ * 9 

[ 0 0 0 3 ] 

4 , 7i'^l'*^7llJ?t^5CCD (Charge Coupled Device)^©@ft:it^5g^-© 

/h SHt: # ift jg l T £ T *5 9 , . l:hi:tfoT7^^i'*^ 7lcfc- JS © /h SHIs as # © e> *t T 
<*-$©#**>»* ft ;#8s-C«:*>5i&s» ^ © © lc 1* S 3t iff ^ © If 'f X & /J> i* <t5iH 

ft 5 o 

[ 0 0 0 4 ] 

m ffl §C t T» @ «g £ ft: -f 5 £ v^ 0 ffl m *s £ c 5 - £ \z ft 5 o iOWJHSr«¥*i-5fc«>JC» 

it e> n ft < ft s o 

[ 0 0 0 5 ] 

£e>Kifi¥©{£ffi*Mfc &#►©*:©, IlfewvXtfcfia^ h-ft©^Mas54i<ftoTtTVN 
5. Hioi^SitSU U 3 tt«ia©»« U ^XiS»«F jtlR 1 ~ 3 -Clil6$ix 

[ 0 0 0 6 ] 

[ #ffF3:it* l ] 

#§B2001-272598-f§-<k# 

[#fF:$ci& 2 ] 

ftl 2 0,0 2 - 6 9 8 8 8 9 f&| 

[^fFJi3] 
#W¥ll-52227 ^§-^$8 

[ 0 0 0 7 ] 

3 fg § a? «5 , 3 9 Mr. ft o T v> ft v^. #fFt«2KR!**iitv^5»*V'VXi4 

, MM.v&miz*i 2 mum t =i >■ s<9 h & -s as , tfy^w^xsr. 2#t i t>te 

/BL-C^5fc©{&3;* ft o x ft 4#fF:£ift3i::M^£*tTV>3&ffcu:'Xti:, m 
^sgsifc^ ur^*as^ 2 . 5 is a -e & 9 > =*>/<9 Mc.fto-cv>ftv^. ^fepj^asj^ 

[ 0 0 0 8 ] 

=» h ft @#&&5ff^ m ©it # v ^x^stt-r s - t^iWitSc 
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[ 0 0 0 9] 

-his a w & it -5 fc «> , miv>¥gwr>Wt&i'>xi-£, ® &ffi& m ^ & * f&-f Z U 
yxatjcislci^i/yx-efeoT, JB , ^° 7 - v^® 1 i^yXi, w p 

E©f 2 wv/t, &iI!ltc|!fl®£fattfc;ft©Sg3W>-Xi^#^£;ft,, J£A T <D & 

(a6) a tf (ad &m&-t Z ^ k k -t 5. 

I f/f L | < 0. 6 — (AO) 
-2. 2< f/f3< -0. 79 ••• (Al) 

f : £»<D«/&S§fi> 

fl : I 1 V yXOljSEI, 

f3 : Sg 3 U" >X(D^^Sggl, 

[0010] 

I2©«ee©»«i'>xii 1 Hfc»ttifi-?-fcfcS:JBj*i-5 vyX3fti*ol«vyx-e 
uyXitM^, KTro^#S(A2)5:iit.5 ;R#f its, 

-2. 6< f3/f 1< -0. 15 ••• (A2) 
b , 

f3 : I 3 I' >" X CD J£ 8g f» , 

fi:f i uvxrol^El, • 

[0011] 

b 3 © s§ © jt & u v x « , m<twt&m^-i l z.j&z : &i$.-rz> u > x 3 %cm & <d m & u >> x -c 

fcoT, * ft: «a i» & ASK , E©Si yyxt, M n R 9 £ , ^{ilO^Eo^-^X?^^^ 

0. 05< T6/f < 0. 5 ••• (A3) 
fc fc L , 

T6: m 3 W^Xotti^vXff^-, 
f : OlAEI, 
t» £> -5 c 
[0012] 

»4C*flO»«WVXl4, lfti«#flC«t:»)*t5l/XX3 #C«fi)c.<D»& U^X"C 

& o -c , *> ft: fld a» £> MB , iE©Si uyxi, M n Ifc 9 » iE»||2 uyXi, io|3 

0. 2< f/f3< 0. 4 ••• (Bl) 
it tz b , 

f: ± ^ <r> m & m m . 

f3: »3 VyX©l^Ki, 
[0013] 

*5o«so)i*ii'vXB < yyX3ft*^o||yyx-c 

feoT, 4fe ft: fli MB , ifelftiffiliQiCOiE^^-^XJWVXi:. W P iR 5 i , -tR'J ifb <50 IE U- 
5. 

0. 05< T6/f < 0. 4 ••• (B3) 

T6 : 3? 3 l^yX©i±V-yX)|^; 
f: £ 3R © « J& E « , 
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■C & 5 „ 
[0014] 

2{c, sgi~jgi 2 oiio^io ^ ^x«j&£*r ti^tift^m m-^^-to &nm<?>mm 

(fjilif v ; ^^*^7ffl)®M^i'V^t s fc'5T 1 ft: i» ]ig , |l vvX(Li), 
M P iR 9 (ST). $2 wyX(L2)St)!f 3 l/yX(L3)Ol/V/3fti^l:/ioTV^. 3 #C 
<D \s y ^ (L1-L3) t* T tl X 7 * 7" y * W V XT? *> t> , # U V XI (rl. r2, r4~r7) 
^ffi-CfeS, * tcm 3 U ^X (L3)(Dj&m^ ft, )tf 6«)p-/^7^/V^-^lc4iit5¥ 10 
^T^B^^^Xf^^^^/V^ — (GF)#SgBB $tlTV^. 
[0015] 

ffi 1 ~» 5 wHJSro^lffi (B 1 ~BI 5 )©3te1t*j*H;, 4* flU )H lc , F — <fc 

05 mmvMm £ n 5 *)«o m v^a x «jE<oB 1 u an £ , m □ »* 0 (st) * , ieo^2 

U V X (L2) h , lOiawyX (L3) #7*74 frf— (GF) t ^fc^ot^ 9 , 35 6 ~ 

IB8©IS16©JI*»(B6~B 8 ) O^^tSf&te , 4fc'fr flJ*» h JfiJC , iEOf 1 1/ > X (LI) t , 
ma f&<9 (ST) i , I©H2>yX (L2) i: , ;ft tf> 31 3 W V X (L3) #7*7^^*— (GF) 

id^^oT*59, 35 9 ~ 31 1 2©**6©JB!&(|g9~Bll 2 ) <D 3t 3* * fifc tt , 

MSfc, loll u-^x (Li) £ x ioSt) (st) t , E0I2 uyx (L2) t , jE<z>35 3 w ^X 

(L3) t , #7^7^;U^-(GF)i:i6^^otV^ ( , £ T , 351~3?8tf>||ifetf>j£$-C$S 20 
ffiLTV^CftXttE) •]E-ftOl^yX3ft*)jlS:H'X#>f^Ai t. 35 9 ~ 3S 1 2© 

nm<oj&M-?nm ltv^i • je • ie <d u y x 3 #m & & ^ > ** ? ^ t* b t lt, # h js 
<DMm<D<&m & e* t tetter -t-s . 

[0016] 

(l/VX^-f 7"A-(AXttE) • jE • A) 
Il~30||©M(@l~l3)fli, 35 1 U > X (LI) ®> #W \z & m & fa Viz '< 7 - 
<Dm^$.<0 * - * 3) *ffity;%^i V . I! 2 u V X (L2) *S0E©ii5ia^^SrWL.Tj3fJ , 

35 3 V V X (L3) ^^iB!|{C.IU]KS:fo]ttfcAco^ — 7X;7.J^:f£3r^L.-CV'>?> 0 i 5 K, 4to 

# {hs a» e> jwic , /^-oav^^^^^wyxi^issi u ^ x ao £ , inRois 

T)t, iCiff)El/yX^?)fi!t5l2 l/yX(L2)t> & 1M J- DA O A = 7 # 7 U V X t> 30 
5 31 3 u >- X (L3) h t> -C^!7 — ga«*s*-iE-A^w^X^^XASr1ff^ci-S^i:li, it 

ti/yx©)t^tti, 37 bstio j//^ htt£&#K^7>-7$ii:5Jb-e£f;i;L.v^ 

[0017] 

354, 35 5 <omm(omm m 4 . @5)-e»3, 35 1 v-vxan^i^iE^^^-s: w lt*s 

9 , i!2 u-yX (L2) .as «HW^i!!iffi«:|fiHtfcE<Op<=7*7^^S:*L-C*3»), 13 U > X 
(L3) ^^fiiJiCHDffiSr(S]ttfc^cc>^=7X77^^Sr^-L.TV^S. ^ © <t 9 K , #J {* fllJ 6 JP 
\Z , iVVN'!7-©Il/yX^^5il uyXai)}:, i P » 9 (ST) t , « m fii © 3E 
= i/yX^f,fi!5i2 ^ X (L2) i: , fl9 fc: M © £ > - 7 X; 7 u^Xd^^K5^3 

U \s X (L3) t , -C^^-iHa^aE-E-^^uvX^-i'XASr^^i-S^irfi, « & u >■ 
X^ft^ttfg. 3X hSt;3y/^ HtSrSSlc/^ ^ *S-hT»4 LV\ 40 
[0018] 

M6~M8(DHlS<D^^(ig6~ig8)-C«, 35 1 l^>'X(Ll)^I©^N!7-$r^L-C*5'3, 
3? 2 U V X (L2) ifi & mi It- £b ® £ 1*0 rt fc 3E <0 * = 7 # 7 ^ ^ ^ ^ b T *3 9 . SI 3 U >- X (L3) 

EuyXij^^si i i^yX(LDi , IpI^o (st) t , & w J- G <o je p< = 7 x? 7 i/ ^ x a> 

e> fife 5 j(5. 2 ^ V X (L2) i: , lc pfl <D A ^ = 7 X; 7 u V Xi> h f& Z> $5 3 u > X (L3) ir , V 

/<7-El!!»5jE • iE • AwyyX^-f/AlrlfijttS^ ItUVX©3t^ti, => 

[0019] 

I'yx^^/Awiiuyxicfe^t, ^(^Ifc■^-^:^:*ssl*Lv^*#s;S:e^T^c«iwf-s. 50 
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. t *> 5 A/ , «#©*#5t*ilt£i-52ra j , ft ^ 14 IE . /h §Hk , iSlif ol^i»?> J: 9S 

[ 0 0 2 0 ] 

Il~l5©IttW*iflJll l-'>'X(Ll)ii5 5ji§V' > .'-\ 57 — £r LTV^Si 5 , * © !7 — fi 

| f/f I | < 0. 6 - (AO) 
fc fc U , 

f: -£ 3* CD ,£ Sg fH , 
fl:j|l^X (Ll)<OMiftE)K, 

[ 0 0 2 1 ] 

*#SC(A0)tt, /^-©iv^Sl ^yX(Ll)l:|lt 1 ± 88ie»iS 5 ttteS&fl: S: tt 
^^-frSfeftOittiiS-aSUTV^S. 3s#5£ (A0)©gfiffl«rfl-;h,5 , M5 1 V vX (LI) 
© !7 - a* 3$ < * 9 i" #* T , * fc U T KS 1 U ^ X (LI) "C 36 £ -T 5 4HR St # * # < fc 0 * 
fg 2 uvX(L2)6l»©!R36«jEAfia**# < ft 9 »itW3£l£#5ttl&*<ffcas«Ku<fc5 

o 

[ 0 0 2 2 ] 

^3 V s X (L3) CMLt ttJ^ T (Al) JSSt5:HSIf L<, itu IE * # 5t (AO) 

fc * Id « JS i" 5 . - fc. # 3C I- W. * U V^ „ 
-2. 2< f/f3< -0. 79 ••• (Al) 
fc fc L . 

f3 : 2? 3 U VX (L3)co&j&ggfit, 
[ 0 0 2 3 ] 

3»#5£ (Al) »4 , |3 U V X (L3) 1cPU"C±lc=i-^HK^*^7>-^$^r5 7c * &■ 
iSlTl^, ^#S(Al)OTKS:ax5 fc , a-^HX^^^^Lfg^felR^^ cDSUfM* 

# * % < fc 5 „ 
[ 0 0 2 4 ] 

m 4 - si 8 <Dmm<Dmm<D x 5 1:/^ - be ■ a* je • e • # cd ^ v x * ^ x a -e « , sb 1 , 

13 wyX(Li,L3)i;|| L-c#T©ft#5UA2)«ri*fi-*-5 c fc ^M* L < , 4i»-etKT 
<A2a) Sri* JSi" 5 - fc * s S * L < , 3s # (A2b) £ ^§ £ i" 5 - fcj^lEfcM* UV^„ 
-2. 6< f3/f 1< -0. 15 ••• (A2) 
-1. 1< f3/f 1< -0. 15 ••• (A2a) 
-0. 35< f3/f 1< -0. 15 ••• (A2b) 
fc fc L > 

f3:l3VyX (L3) CD }g A Sg SI , 
fl : m 1 U VX (Ll)co^^HgfSt, 

[ 0 0 2 5 ] 

■£#5*; (A2) , (A2a), (A2b) ft , ±fc±Sfclfc^£^7V*$^3fcfecD*$d$^ia£&>SL-C 
V^. A#5t (A2) cDJLPg £jg * 5 fc , HX^ttjEfcte^fU fc fc 5 jjs , £-5cDifX£}B<Cfc 
fcfc-5. j£fc, *#SC(A2)©TRR*jB*.5 fc , •£ fi MifiS fc (3 * fU fc fc 5 2* . MXfi#<ffc(4# 

[ 0 0 2 6 ] 

* fc 3 W V X (L3) fc H L T « , T CO & # (A3) ^!St5 : HSIJ L< , fc d> 
ElTOft#i(A3a)tifit5ci*lCa4UV\ * fc , mi IE 3k # 5£ (AO) , (A 1 ) . (A2) , (A 
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2a). (A2b)© ?*,©'>&< H loi^tiStS^t^ItgJ^N, jg 4 _ jg 8 w m 

ifc © fl2 li © «fc 5 ifi tt a* IE * JE • A © ^ ^ X 9 4 ~7 A T- « , H 2 u- ^ X (L2) a* ^ fti] 

(awjEODTt-^-^^^^Sr^L, J£ 3 X (L3) ^ Ml M © A © ^ ^ * # * J£ # £ 5> 

t t t ic > 6tT©*#5«: (A3)S:»JSi- S w i L < , ft^ttiKTO^ttS (A3a) £ 

0. 05< T6/f < 0. 5 ••• (A3) 
0. 05< T6/f < 0. 4 ••• (A3a) 

T6:$3W'X (L3)©«!_h U VXff^ 
f : 3l7&<VM £S§B£, 

1 0 0 2 7 ] 

3M*5S;(A3). (A3a)«, fg 3 UyX(L3)lCH LT^Kf&^&lfc^t W ^ X © M it £ ^ 7 >- 

^$*5fcfe.©*ttii^i^ux^5. ^m^ss (A3)© ±t§:&Mx. 5 ^ , fem&w.mz& 

HHZffilE-r 5 £ i: a* BStJC & 5 0 3?#5£ (A3)© TPSSriS ;t 5 £ > w >- X © ^ ^ 3$ 

i- ^ x sst 5t *s a m tc * 5 . 

[ 0 0 2 8 ] 

(wyX^'f :/ B • • • IE • IE • IE ) 

jg 9 ~fg 1 2©*it©je«(ia9~iai 2) -era:, Mi w>-x(Li)^i(^fr{i!i(caffi^ipj^fc 

IiO^^Axft^f Ltfc!l , fg 2 U y X (L2) a* {feflfl O ffi Sr fitt IE © ^ = ^ * ;* 
Ift^lLT^t), Jg 3 >- X (L3) a* & <B9 i5 S & fa ft fc IE © * =■ * * * # £ W U T 
•5. £ © J: 5 K , ^ MJ a> b MS tc , #lft:«lli!i©I^ = ^*^W^Xd^^5ll i^^X 
(LI) t , M P IK 9 (ST) t , HjffiiJ lca<DJEU > Xfrbf&Zm 2 U VX (L2) t , iftffii »C flO IE 
^ =:^* ^ I/yX^f>^5!3 l/yX(L3)t, Tl^yX^^yBSri^tSitli, » « 

[ 0 0 2 9 ] 

wyx^^yBOi^i/yXiifc^r, ^fc-T^ i: a* S * Lv*afe#5fc«r£lTfc:lft91-*-a. 

[ 0 0 3 0 ] 

m 3 uyX(L3)ici LTii, «T©as#*(Bi)«:i«J&^-3w t^SS Lv^ 

0. 2< f /f3< 0. 4 — (Bl) 
fc tz b „ 

f: £ # <D *R j& E « , 

f 3 : m 3 uyX(L3)©j»^Jgi, 

■e & 5 , 

[ 0 0 3 1 ] 

3?#3£ (Bl) « , SB 3 V X (L3) (CP UT^Ka^HK^fc^^ V* $-£3fci?><Z>*#<6ffl*: 
I^LtV»5„ (Bl) © T PS £ jfi X. Z t , a «5t * «s JB ffc L s£ UK © Sf2^P a* 

# * # < ft 5 . 
[ 0 0 3 2 ] 

|g l , If 3 w >- X (Li. L3) (c H Lta, «T©*#^ (B2) Sr^JSi" 5 i: asg* bv^ c 

0. 5< f3/f 1< 2. 6 ••• (B2) 
fc it L , 

f3 : H 3 V- VX (L3) ©^/SSggt, 
fl : II f yX(Ll)©I^S8, 
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[ 0 0 3 3 ] 

3?#5t (B2) ft , £ iz^MtUM^:^ 7 V ^ $ * 5 fc *cDg:#$K|l£:$.3eLTV^ 0 
(B2) <D _k PS £ ig *l 5 £ , HX m « jE lc m % "J £ ft 5 # , £ * <£> if ± £ *B < C t lc ft 5 „ 

, *ttS(B2)©Ts*sx5t, ^sm^ic fi^rfij t ft 5 a* , um#it m\z&mito.m t 

& ffi (ft <D £fc ) 2» * U < ft 3 , 
[ 0 0 3 4 ] 

* fc, |3 I'VX (L3) BtT UHT«)I#^ (B3) i£ t 5 ^ i ^ g J t < > ft 1 u > 
X (LI) # <fe i£W <£> JE <£> * — ^ * U V X ;&> P> «J , ft 2 V- >- X (L2) # ffij & CD IE U >- X a» 
ib 9 , ft 3 W >" X (L3) &m.Mi!h<DjE<D * — * D 7* U > X fa t> f& Z U^X^^XBOW^ 
X3tti*Cj3V^t, HT©*#a (B3) Si" 5 r t ^Sl^Si LV\ 

0. 05< T6/f < 0. 4 ••• (B3) 
U , 

T6 : I 3 1/ y X (L3) CD ifcil _h U- ^ X 7+ , 
f : ^^OIjSEI, 

[ 0 0 3 5 ] 

#Mt5£ (B3) (4 , ft 3 V Is X (L3) l;MUT±l:§$feHZit U >- X (DiSittt 3r /< 9 ^ * S * 
5fc»©*#«l*S£itV^. #M*5t (B3)<D_hPS£rig;t 5 i , fg^feHX^Sr&frt-fif 
It 5 'r. t *s BJttc ft 5 . igic, *fl=3;(B3)©TBS&j8*.5 i , i/yx©f^^lt#'t 
K it as m m K. ft 5 o 

[ 0 0 3 6 ] 

$te 5$ fc <fc 2©^te©»il:fflv^e>iltv^f 1~I3 u > X (ll~l 

3)ltV^tftt/7Xf 0 , # U > Xffi (rl, r2, r4~r7) (4 Sfc ® tf £> 5 . Z\ 

, i-c©wyX(Li~L3)o/>4< it lES:#«iit*f«t5r tiSiJ LV\ £-c<d w 
X (L 1 ~ L3) £ X 7 * ^ ^ 1/ >- X T* #1 f& i" 5 - i (2 , »«^^X©te3^ Mfc «: £ J* "f 
?>±-C^r^t?fc»}, *fc, ^ ^ X (L1-L3) K^^ffi ft < £ t 1 Bffl 5 C £ 13, 
B 42 S , 3-vi^^^tP^*^^©M3Elc^:#ft^i^:^&S 0 

[ 0 0 3 7 ] 

ft l ~ft l 2oHJ6<D^S©»^iL-^Xtt > A*f^^^®5fl-J;t){i^$-yr5®JTMw^ 
X (o * S^5SJT*%tt5lSR±©fffi-Clilfili55n^n5^'1'X©wyX)©^ 

•et^^ti^*, d n \c m h ft hj iff ic * v a jh- * %k £ is ft $ * 5 m iff m 

fflVT t> J: v^„ fcfcU, KEKrt-eJfflJf^isaE^i-SfflJr^^fliavvXfi, ^ cd }g $£ ft ®i 
8= ^ 3* bTs/XSrffl<fc* s *^?ii;#5ltyyx-eaii~l3 yyX(n~L3)i 

[ 0 0 3 8 ] 

* fc ft 1 ~ft 1 2 to |£ife<D^1i tc 33 V^ T , & 9 (ST) <D fi d» \Z ^ £ ft £r U y hi" ^ * CD ft 
Jfcfc«tR*?«r&KlcjStTB11U-Ct>.fc<, X!i XAStWxtfl^^y Xi), 

(^j^«¥®5 7-)^^^v^-c, ft^ Wft^ v - (ji^sEfas© $ n z fi) Sr* l 

^j^B(fl|;itt, KWI, JBJfB. (H]Sfa)ilrftSS c f{cia«-r5Ci:1cJ;t9, It^vX© 
ffi, ^X«^^t?ft5S€r5r^ft»fTt.J;v^ * <o *f V * S ti •& m C X & m i" *Ui 
J:<, ftifl<oiiEft^«?ft(t*tc«ti?, i^fyX^ff ^tvsf^if/UA^i^if^^ 

[ 0 0 3 9 ] 

fti~fti 2 <Dnm<DMm<Dm&\'> T^?/^A*ls«©'^sl^!i^yxHt 
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*x 5> # ^ 7 {#1 ff , -r v 5 * X7 * 7 ; \? 7* * * * 7 ; *f *J $ \f f * — v V , ✓ * — V 

t^ny^a-^, */W;^yt-a-?, ^I^^tt-, g§ fil IS . & ?f tit $B 3£ * 
(PDA : Personal Digital Assistant) , £ iX h CO M i2 Wt Ss (~v ? ^ , * 3r -V — , X !) 

>■ ? ~, % tomtom v * ^Atfi^iS)ti:rtix«^W(t p< 7}©±fc5*^si 

— /-;^7-f/v^ — , # fl- X? ?/ h 7 -< /v * — — t , gtwv X Jc j: 

[ 0 0 4 0 ] 

Lfcis^t, ±3zfiufc^i~^i 2 commco^m tc tt«T©«riESr*ri-s*w U)~ (vi) lo 

^X^afcH^i-S^i^ ^ It, ^H^^^^^^^^^tciiffii-Htf, 

(i) ^ffeSrf^tSltwyXi, ^OJS^l^vXtcJ;i9^fig$ttfc3t^^^iB;^W 

, <fo # ffifl *» h JE 1- , IXft^O^^-^WtSSl l'VXi, I©^!7-^Wt5S2 U 

yxh A«/^i7-^^ri-2,^3i/^Xir, ■owyX3ftti)«sn, Hufs*#5£ (ao) , ( 

Al), (A2), (A2a), (A2b) , (A3), (A3a) CO 5 h CO >p < it 1 O IrlS f 5 ^ t & #f t t 5 

(ii) **«i»lJt5»«i'J'Xi 1 -t ^Xli «t 5 JBiKS *vfc3t*ffeSr«$SW 20 

^<«^fca^!UVX^«T-fco-C, taiE»fftl>VX*J 
, 4to * fill k it , lo^!7-^ft5ii i/yXi, E©^"!7-Srtt51 2 uyXi 
, jECD^!7 — trtt5»3VyXi, ©l/yX3ftf*^$tl, BulB^rt^ (Bl), (B2) , (B 
3)© 5 H lo^l£t5It Sr#'(lti: t5itwyXgl„ 

(iii) HtWIE* l uis X kHHUm 2 u > 7: t comic ma m <0 ^^i-^C t?r#tirt 
5 JilB (i)Xtt (ii)IB«cO«« U >7tmW.o 

(iv) HuiB^i~^3i^vx^X7^^->^^^x-e*^$ix-cv>5^i^#igf[i-r5-t 

IE (i)~ (iii)©V^;Ka» 1 oKLSB«£CD&& t' VX&e. 

(v) mfESgl~Sg3 uyX^tti^H#«iiS:'>^< it 1 ffittsr t t5 

±SE (i)~ (iv)©VNf 1 o tc IB Si 0> ifcte U ^ X3gfa o 30 

(vi) «JiaJ5 1 ~® 3 l^yX^^f §g#l^yX-elJ*$^-CV^; tSr#«i:t5±i2(i 
^(v^^-rax^loKlEgc^jf^uvX^B, 

[ 0 0 4 1 ] 

@#«l§!?!iT-i Lttt, WxtfSlrol^il^fSSCCD^CMOS (Complementary Met 
al Oxide Semiconductor) ± ^ ir — % ti> m \^ b ft , iR^U^X^ifJ^fiic^ttfOt^^fi 
H#i*{g!i!f^-JcJ: 9 mftft><Hf -§-K^ & £ *X 5 0 It^XTf^JtlS^tJt^Itt, 

^7^/v^-Srilili--5CilcJ;i3 x tt ft M & « # «8l$;h,3Bn::3&£i-3V^;b«$>3*r 
t) ig U / >f X#*/Mfc £ *x -5 <fc 5 E , £MA fifttttt^R! $ *x 6 . @ # it i!f ^ £ 

u ft tt , &m\zj& cxmfe<D 9* i? ? frmi&&m^m&. &&&&&& tix , <? v> ? 40 

Ttt^ — ^/wSr^Ufc9*^ISl(t*^«*$ixfc5LTfll©*l»lcei||$ix5. 
[ 0 0 4 2 1 

Wt&^ > x<D&mm t mitfc&m* t (vmizmmz n z x&tb a — s< * 7 4 /u ? ~- 

WU ^l~»l 2©ift©^iT'l4^7^7 /W^ - (GF) -C#Jj&£*X-tV^^, G£ ffi £ *X 

5r^^/VAAiSi;)SCfcto-?l)Hlfii\ 0U x. t£ , 0f 5£ © A W # ft * s 8 $ ft 1t 
[ 0 0 4 3 1 

«^#:fi!j*^IE-E-A©|il|ICU^XS:^-i-^W>-X3*6:i^±(DU-vX^^X)) 50 
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IE • 3E • Ai? y( X CD & W > XCftOlIOM?; . @I5r#I Loofft^f 5, 
El 2 5~@2 7tc, Hi 3~|l 5©HI(D»i(0 i^yX*gSr^ Sfffif^t 
. 113-11 so^lo^lroHiiwyXii^fnt, l#lli^(«itfccD)l: 

, «fls«a»S>JRfc, ^ yX(Li) t , BBPiK 9 (st) i: , jE»|2vyX (L2) , & 

B flU K DD S S: 1*1 «■ A© * 3 U' ^ X (L3) t , co w > X 3 ft Iff jb£ K ft o T *3 9 , -t © {g< B ffll 
CB36¥WB-/^7^;u^-^lc+iat5¥tT¥iiSft©^7^7^^^ - (GF)^IB« 

StlT^Sc HI 3~S1 5 <D^JfS<Dflil5ffl|t£$3V' , T < f<TOl/yXS(rl,r2,r4 

[ 0 0 4 4 ], 

Hi 3 ~H l SffiHtCfSoi'VXiS^ICPKU^tS. Hi 3 (DMMvMniz 
jo V> T , Hi v >- X (Ll) fi & B flfl lc t& S £ |6J ft fc IE co A =■ * # * M Jfc £ W ~t Z> X 9 * ^ y 
* U X T S> 0 » H2l/>X (L2) & B {Bil K B £ ft tt fc IE co - xX7^^^^W-r5Xf 

7^wvx-efe!j N i3 u- ^ x (L3) « & a m \z m a & ft it ^ a <o * ~ * * * m vt & G -t z 

X 7 * f- y 9 V >- X "C -5 , H 1 4 CD l£l£cD MWt J3 V> T , H 1 W ^ X (Ll) fct &j ffill IC a 

®Srr*]ttfcE(o^-^X7^^^^^i-5Xf7^wxx-efci3 s H2 v x (L2) «: & a fill fw 

ftBS-ftltfelEco^ - ^5rtt5^7^f y ^ u V X «3 , |3 w v X (L3) 14 

SMItSrttSArotyXf i^^XtfcSo Hi 5 cojl Jfe CD )£ file: & T , Hi ^ 
^ X (Ll) 13 4*9 IcdiB £ ft It IE <D * =■ x * * 1& %t Sr G i" 5 # 9 * ^ >• X Tf fe 13 , H2 
U > X (L2) «^B«'Ji-fiBSrf*]ft7tlO^=^X7^^^^^"-f-5X7^^s/^^^X-t?fe 
9 , H 3 U > X (L3) «^BffiiJ(-DDBSrrRjttfcA©y=X^^J^^Srfl--r^X7^^5'^W 

[ 0 0 4 5 ] 

Hi 3~Hi 5 ©^ffiwf i© J; 5 K > /<7-Ef i«I • IE • ^© X;? tCfc'V^ 
, Hi, H 2 u^X(li,L2)cd 5 %ov>fiii>- #£#9;* w>X, ffi^^7'7^f y ^ 
uyXi H3 w v X (L3) £ & B {B!H- M B €r ft tt fc X 9 * y * i/^Xi f5 ^ t ia 
•3, Bfc»fc*-?-ffl©»fcUi'Xfc&gft|f ffltt<flr1t, 3t^ttfi6. =» * K htt 
&t*«3ttt£A*rte'<5>'*&*5£: h it m t ft 5 o 
[ 0 0 4 6 ] 

& ic, IE • IE • A • ft^-fT'ffll^i/yXCill©^!^, EJ B £ # LooiiitS. 
03 1~@3 4C, .11 6~H1 9 ©Hl©f i©WVXft^^^ tl^lX)t^»fBT^t 

. |i 6~ii 9©Hiroil©itwyXii^f jit, Bfriti^ ttf c c d)ic 

» * f*= «|J h Hill- > IE CD huS¥ (GrF) t , M P & 0 (ST) i; , A 3Z. tt IE CO ^ P (GrR) i: h f& o 
T*5^ , ^co&lMKfift^lftci — /<X7«fyu^- ^^taa-r^^ft^BtS^co^f^^.^^ 
/u ^ — (gf) ^EI$titv^5. Su8¥ (GrF) Ii/yXi>^5ii I'.yxaDittl 
& *V T *5 •? , ^P(GrR)li, <to#M^&ffl(C, jE 1/ > X«> 6> fig 5 H 2 I- ^X (L2) t , ^ 
l/>Xi>b«5S3 V X (L3) i: , AV-^X^^>^5H4U^X (L4) t CO 3ft-C«fig$it 
TV^5, oS5*l 6~H1 9<Z>**©J^tB©»iftU^Xf4 x ^ fl£ ffiil d> b ffl IC , lEcoHl 
U y X (Ll) i: , P?fl P « 5 (ST) i:, E©l2 W^X (L2) i:, 3 l^yX (L3) i: , A CO H 

4>^X(U)i, CO W yX4fti*ll4ot^5. ft*5, #WVXSfig;|lI(|lI3 1~[2!3 

4)f » ri(i = l,2.3 )^#$ *xytBtt4toflc«!l*»e>«C*.Ti# S CO B t) , riJd*Pp^# 

$ iX tz B 14 0 3* B -C fc 5 „ 
[ 0 0 4 7 ] 

Hi 6~Hl 9coHlifeco^Scow>'X«fig;S:JE(c^L<Ift^-rs„ Hi 6~Hl 8co^Jfe 
© JgHBK*i V^T , Hi l/^X(Ll)ftife)#:ffiiUCiaB^r&]ttfc^=^XJ^^^^^-t-5IEcoXf 
7^U-VX-T?fe9, §2 l/VX(L2)«^«UtcaB*(*]ft/c^-^X;^^^^*-t-5IEc0X 
l^yXffot) , H3 W>-X(L3)»4^ffl!llcaBSr[*](tfc^-^X7^^^SrW-t-5 
t©7"7^f H4W->"X (L4) lii^llfl^^^^-t-SAcoXv^^S'^ U 

yXX?fc5 0 -€rb-C, BUS¥ (GrF) « IE CO /<I7 - W b T *5 9 , % S¥ (GrR) f4 * CO C - £ * 
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lt^5„ mi 9oni©f ii^v>t, 11 u > x (li) » p am® * m-r z> ie<d # 5 * 

W ^ X T- & 9 , I 2 W >" X (L2) «^ffl!l^[!iB5r(6]ltfc^=^^^^^^^-f-?)iE(07 P 7^ 
f 7^ l/yX-e&t) > I 3 X (L3) 13 & fill:: ft ffi £r fa fc ^ ^^^^^tK&^i-SAtf) 
^^^^y^^^X-Cfe?), $4i/^X (L4) tePJQfl^tf&^Ti- 5*®^ 9 * ^ y 9 u v X 
T-&S„ tit, mjP(GrF), ^S'(GrR)*l:iEO/<!7-^|-LtV^5. 
[ 0 0 4 8 ] 

ft 9 (ST) t , {§< fill fc a <D IE ^ - ^ t> * V V X t , {ft AS IC a © A * = * * x V' V X i: , /> 

, iS^v^)t^^±ffii:^JE^t^ttl®tees:^mu*^t > v>'X^cD=I>'^^ ml ,& r/ ® = x h 10 

•fb & m&. -t 5 w h » t? # 5 . * , II 6~I1 9fflII«il0J; 5i;#7^i^yXi: 
X7^.^s/^l/VX^jl§)jcgB«-f-5-^, o*5»l i/yX(Ll)©**#7^i'fXT 
ifiKL, ^rix^^OUVX (L2~L4) ^t^t/7^f ^ ^yXt»^t5 C i CioT 

, Ii wyX(Li)©^^*7^i^yx-ei^t5r iici 9 , MS IE it iz M b x i±m '£it 

[ 0 0 4 9 ] 

Aft i£ L «fc ? lc , B ift iH -7- ffl tf> ft *U u v X « , i$tt#g<fb, /h S <b & (S =» * h it & 
# «> <b ix T 5 , fcftbHite«£rjI< izM^ b b-t Z> kM&u>'s<±te<D±mit$:mi<^X 
L£?„ $ b lz&^<Di&ffifeit®.5KDtz!b , ffi&u vXlci>{£=>* MbOSStfBK fto 20 
■c # -c *s 9 , *fciff¥o@frjS^^^-wii;?BS'fb(cj; t)Sfuyxi:g*$n5tttfc i 

Dilv^OCftoTf TV>5. 6A±©J:5«iSafc*H,, aV^Mb-SrBJfb tz. @ ft » 
^^^•ffl»^!l/^X*s % #1 2 0 0 0 - 1 8 0 7 1 9 f^S, tir M 2002-22 8 92 

[ 0 0 5 0 ] 

l^u, #S8 2 o o o - i 8 o 7 i 9 ^■'jkmmmom&i' > xn, i«« s 5 oisT-efe 

9, ItlfeU^XiU-Cttffli-SJcriliA^^^E^-^fcS. — ^ ^ «.B 2 0 0 2 - 2 2 8 9 
2 2f&SEi©i^l^>'Xa, ili^^6 0Sl^-hTfcf9, »^U>XtLT^ffi-f-S^> 

M£ £ x -5,, L- d» L > H P R *) ©f 1^ 1/ V X^©i^l;ftf U t fcfe, 
JBiattfi6K»i- 5»ift«li«sjllt U < «: 5 -^i-v^*ritic* o -C 5. Ufc^ o -C, m mi±m 30 
Sr*t^i--50«ffll|-C*&'5„ * fc, #M2 0 0 0-1 8 0 7 1 9-§-<k#, 4# Bfl 2 0 0 2 - 
2 2 8 9 2 2 f&Sffit©Ml'>'X|j: 1 V^frt.^ffcffill^kJlHlCiEl/VX, # V- X tf> 

t v ii 4 o t 5 „ ^tve>o±pic^u^x^u^x^<ota^{c<a«-r5fiifig-c«:, =» > 

HtiSB»liftott*?. 

[ 0 0 5 1 ] 

Jb ffi R8 JB £ tt , «j OH ** & jE • IE •Aolil-i^>'XS:tt5i'>'X3t«-hOL'>X?^ 

■x, , I4~i8 <Dnm<otem ti-i-^ouyx3ft), jiis-iib » 

X 4 # ) O #} j& £ & ffl i" 3 £ t Id <fc 9 m ffi *J ^ -C *> 5 . o £ 9 , V^XSrig§]|cBE«i-5 
ritiilay/^ HtLfttfbt, S^^^XS^^Srftiglc-T^^irlciipltfflttffi .40 

o 

[ 0 0 5 2 ] 

i4~^8, ii 3~ii 9 <Dmm<Di&mtt , l«:ati^l:i!J:«^t5illVVXt 

fooT, ft # ffi!) A» MS I- , 2tt©IU>X(I 1 , 12 l^vX(Ll,L2)|;|aat5o } £ , 
'>4< tUfe©*l'>'X(l3 l^yX(L3)^l4 UyX(L4)lCtiSt5„ } £ £ U , * 
t^ffi!|OW>-X®7)S^{|indI!Ja@Sr|6]|-tfc^«B-efet), -t©^^®^^*^ (point of in 
flection) £«FO C t (C 4# ^ *5 fo ^ . ft t IK fill <0 V X ffi <D # 3* B )g ft «t , U V X tf? ^ 0 

iis^ti/yXEroBrffiig^^p)^*^ <t p lc> % tt (ax) # ifi jo ^ x W ffi )g ^ fife L T *s 50 
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[ 0 0 5 3 ] 

± IB © J; 5 lc , it tt (AX) ttifitD^yXBf t»;?rtH*i:MIf «tt5CitcJ;o t, 
X ^ ft Sr /h $ < t5 - fc # »j 18 fc 45. u V X ffi £ Bfl ffi # # T tt J3 iS » «> *t tti ttffi 
11 # ifi < ft o T L £ 5 # , «t , «f*4»6*^Ji»fc36»»fCOW^XB5»*tSriaiHIC"*-5w4: 
lc J: b , m ttjifit J: «J 31 < $ * * - fc V^m fc ft 5 . + 

C <D J: 5 lc1$»W^^tli(0^3*ffi?rft'btiil«)W>'Xffi|cfflv>5i tliJ; >? , u v X £ ft 
^WJ^$v^^ct ) *^^^TI^ttlliteecD3tV^*^^vX>^:^a.i-5)-^:^s-C#5o ^ L T , 10 
($> ft: £> jE ♦ jE • M k Hit < wyXwtOt^SltKHa!), i^>-X<£:ft&J;<?— Jf 

[ 0 0 5 4 ] 

±SB© «t 5 ^i^-tf liH p & 5 4fc«#* , IS l wvX (Li) tS2 i/y^ (L2) fc © ?M t? & 
5 „ o * 9 , 16 4 ~ 16 8 , 16 1 3 ~ 16 1 9 © * Jfc © 7£ fi © <fc 5 IC , # fflS <b JH IC , JEW 
vX{f{ 1 w y X (Ll) lets ^ -T 5 o } £ , US P 9 (ST) fc , >P ft < fc fc 1 #c © u ^ X e, j& 
3 l^X» {» 2 . |g 3 L- V X (L2. L3) JR 2 ~ 16 4 V ^X (L2~L4.GrR) K *B S + 5. } fc 

, -e* $ ft , J t©u>'X#©*t>fkHoi'i'X3SJ*«KBflK«riairtfc*wvX[JB3 u 

V X (L3) X « H$ 4 U V X (L4) |CfflSt5, }-?*>►>, tCftuyXOftflOl/yXB## 

£ W 1" 5 ii& «? ^^X-Ctt, 3- v X £ lit 5 ffli2 9i©*iil $ <Dmfc&#% ie*# v% 
fc«>, *[Jfi»SK*ti-*ttiafll*Si« < ft o T L* Vv «I31«&S&K «fc SttHBSfcflS 

#*#<fco-CL*5. - > *fc«flJ«>v^X(i-ftfc*,*j|*V'>'X)«5««tcBI!Ptt») 
Sr#-t"5 9 9 ■< X-CB, tt ffl Bite B # S Cfc ifi < 5 fc J6 , @ * =f- ffl © ^ 

^Xlcteig £ ft W ^ ©KitSS^ ^fflHST'Cfcll fc 7 ^^$-ar5±-eft3lftMP^9^ 

»1 wvX (Ll) J:I2U vX(L2) fc ©MTf'fc 5. 
[ 0 0 5 5 ] 

* fc , mfcmfr h MS , jEi/yX(ii uyx (li) tcfB S 5 „ } fc , Sa^d (st) fc , 4> 

ft< fc fc lft©l/yX^f.fS5l'yXi(f 2, ®3 U ^ X (L2, L3) ^» 5R 2 ~^ 4 W V X (L 
2~L4.GrR) S "T -5 „ }fc, "C * $ ft , t O V i'XBOft t> t flO 1/ y Xffl*«H|K 30 

mm it fc^«®-e& 9 , * © #j*b« ft M z w *> . en t©35#5$; d) ^iSfit 5 - 

fc LV^„ 

i.i<f/r< i. 9 ••• (i) 

fc fc l , 

f : £*©«£Sgl§f£. 

V : ftXiHifS, 

■e 5 c 

[ 0 0 5 6 ] 

3M4=5£(l)f3, ^>•X^SfcHt)Smfc^^ i ?7>'^$•e■5fcfcc0^#®IS^r^^bTV^5 o 
ift^(l)©TPfi^i^.5t, Bu^@#X#<ft9, »fcH'X3S11©«^|*]0>*3HbS: 40 
*B < fc fc fc fc, S6ftiRS«>*ljEdSHJ*lcft5 8 iS» , *#SC(l)<0±|«S:jB*.5fcs 
■&<D±&&± # < ft 9 ', J»& W V XHH©3t tt (AX)^iai (O^Sfl: «:» "C 5 c 
[ 0 0 5 7 ] 

KT©*ftS(ia)^l£t^c^^if t< > ^#^:(lb)^fSJS : -rsc^fc^5[cM^Lv^ 

. (la), (lb) tt , ±aE*#*(l)*S*SL.TV^5*#«SBa.<Oft*»T? , b» ±IB*^«|fa» 

1. 3< f/Y* < 1. 8 ••• (la) 
t.4<f/Y'<1.7 ••• (lb) 
[ 0 0 5 8 ] 

$4~|8, ill 3~^1 9©HJfS<D^«<DJ;p1C, ^X<DWVX<D^>ft< fc 50 
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**ne*UJi#ifciB& < t i> 1 limits; t BKBUXM. ^i&^&tfagftUXMofg 

£ , 14-18, I13~I190|I©iS©i«l^^X(i 
. Alt %B Z m SrtfsJB ± 9 « IrI * * 5 ® WX (o£ 9 , a* 5 JSJT*S:*i-5SSE 

Xtt w tifc PS <b ft V^„ P'J^fi, [HltfffEJBlc «t 0 A#*ft#l£ffift £-£5Ih]#tS u vX, 0 
Jff^fflfcJB*f^ffli:«>ia*^*>*"CA*t*ilSlS:flSrSj**5JB«T- HI JtX> W :/ 9 y FlW 
X, AW^^Sr^Krt^B^f^^^jf'J: t)iilp1$*5ffl5f^^^M^VX^SrfflVN-C 1 b«J; 

TyXSrfS<fc*!),fflv>5W^Xtti--<r^SC3!l^V'>'X-efe5c:i:*sa*UV'> 0 10 

[ 0 0 5 9 ] 

* fc-, 8* 9 (st) <D\*fr\z^m%* * y h-t-5fc»©3t3Ha«!««fSr^Slwj«;ii-ciaKU-c 
t «fc < , T'yXASWx.lfE^T'yXi), 5 5- fi(«itfTS5?-)***Kti:E 
ft5r Mat), — Sr^T L & v>B HE, SftB, JSJItB, @0fffi) 

t-««w^x©i, «xrij£4 , x?#B&«:Jfr9fttfTfc«fcvM«*.tf, # u (ax) £ $j 9 o m 
^9tt»f5J:5K:U-C3l&3fc«rRI+;S*-CfcJ:VN 0 } 0 -t © 9 ft«f ffi « tt K & t T « 
^-TtttfJ;<, 3t BS <*> & IE *f 9 ft «fc 9 , Iftl/^XiSgiJJiSfv'?^ S 

[ 0 0 6 0 ] 

|4~|8, |1 3~|1 9©H*OjR«©»*l'^X|i 1 * /V A *J « » JB © 'h Si » 20 

lx >- X £ LTO*li:|LT*3 9 , ^ih*yt¥tftv — ^f—^mfcUi&^Ti: 

SSift^vXSillSrfllJEfti-Siiiis-CtS. iftu^Xgfii, & ^ # © ih Hi ffi ffa 
W»«^tfflv^e>ttS*^7[W^.fi» 7* *J 9 jU * 9 ; tr ^ ^ * ^ 7 ; 9* 5? * >u ^ t * rL 

- y h> _ y ^- /V 3 ^. f a. _ * , ^^^/un^lf.-^, ^Stg, SI ^ tif $8 #S * ( P 
DA: Personal Digital Assistant) , rfribOSffl^S^?;*., X "7" — , XUV^ 

(S^fOtf^^t^SUftffl^lcfttSB^itl^t, T Hi J* £ tt 5 „ 30 
[ 0 0 6 1 ] 

L ri* o T , Jt3£Ufcjg4~Sf|8 ( ^13-^1 9©^Jife©^«ilCtt^T<0«fiKSrW-rS 
36 91 (l)~ (V)as-&**xT*3 9 , ^©i^iat), &#fc3te#ttf&£*r Uffi^ * h "C=» 

X®a*|feWKIHBfrr6]ttfc#3$B-?fc9 , ^©^ifcB^^ft^S: # o C££r#'$:<?:-r6» 40 

& u > x m m o 

(II) ift&fjJtSMuyXi, -^©»{H yXic J: 9 ^sSc^nfc^^^Srtt^W 
#: fld b HH fc: , ieu> X i: , M n IR 9 J: . '> 'fe < i t 1 ft© vX A^fife 5 v- vXH t , 

-c * £ *t , ^©u-^xs¥©St^^»^^xas^ffi!l^|y]B^f6]ttfc^^^x-cfe9> * 

(III) )tftl:i^t5i^i'yXi 1 ^rco»^u-vX(cJ;9^Jsfe$tvfc^^^Srm^, 
ftfrfl^bffii:, EuyXi, PPiK9i:> lftouyXi^^S u>X#fc 50 
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-to**ffi*s3Cft^«:l**>» HtJfB3:#5£ (1), (la), (lb) 05 5 it) 1 o 

(iv) f<T © f > X*s * n^ix^i*® ft< iU8*t*:i* t i" 5 ±IE (i 
)-(III)CV^fft)i»loCEto!lf fV^JSi. 

(V) t^t©l^yX^)^f iftwyx-ct^^ixtv^: £ $:4*« £ -f 5 -tflE (I) ~ (IV) 

co v> -r ti & i otciB«t©amiiW'VXigit 0 

[ 0 0 6 2 ] 

mi&^T t Ltll, tfil^fi^^OMft^feEfc-SCCD^CMOS (Complementary Metal 0 
xide Semiconductor)* yf-§©l lit Ik ft -7- d* JB V * *1, , SftUyXCJ: 9 J£ f& £ *L 10 

fc**fcri@te*f**-?-fc.fc 9««»ftfli#K3EifeSjx5. at* u yxt?»«* ns^s 
m 7- -e £ j& l ;Mt « > <es> k i- js c t w "& <*> f & * * w & m m & s. m mm ft * £ ti 

X, *? i? 9 ArVtHm # k l^X * * V — (¥UHt * * V — . %*r -i * 9 # ) K ffi » S titc 9 , 
«fc o T tt* — -ffrtlt bfc 9 #*ftflr-&&S« $ Jtfc 9 L-C«©*»fceS $ ti 5 

— ^j^2jj£<£>?l£ffi7?(3:7y;7^7 -f A" ^ — (GF) tflffS^ixTV^^, «ffi$^5fi??/V 

A 7J 1$ §S K Cfc t> <£> ~C £> it <fc v> . #J x , Br 3fe © A * 75 (6] ft fR flE § *v It ?K A «f £ ** 20 

[ 0 0 6 3 ] 

BT, *3893«rHifc Ufc»«UVX«r, nyx h 7 ^ -7 a >f-?^lrilf TlicI^W 
ir K W i" 5 . r rt?f if i~i 9ii, Aft MS U 3B 1 ~ 1 9 a>Jt1k®JBttlc^;ix 

■eiX*rjCUT*3»>, Sgl~SSl9©*J£©^^£:g^W>'X#|jE!£0(0 1~0 12, a 2 
5 ~ 0 2 7 , 03 1 ~@3 4)14, »)St5lll« 1 ~ 1 9 W W 7X«^ ?r ^ft^tl* t 
TV^S, ^ItW^a^^ 1-7^ ^a^f - * {C & ^ T , ri (i = l, 2, 3, . . . ) telfoitW b 

tiTiSBfflffi^ft^^Stnim), di(i = l,2.3 )(4il*fflli6»bf X.-Ci#l©i±BM 30 

Pi (mm) Sr^Ltfc 0 , Ni (i = l, 2, 3 ), v i (i = l, 2, 3, . . . ) ttfefrffl i» t, S X.T if @ © )t 

^mm<D dH»cM-t--5®Jf* (Nd) ,75"<|t(vd)**LtV^5o ±56 CD^&SgBt (f, mm) & 
t* F -T V/< — (FN0) Sr <D"f~ 9 k & t? * T L- , £ , #*#SC©*HS:*Sr*l. *2 
K S% -f- . 
[ 0 0 6 4 ] 

ft * ¥ « r i K # ft £ *t ffi tt , ##E^:|fc©IBW3te^EXtt##®£*fflifcJB8rtfsfli 
^*r-t-5®-Cfc-5^irSr^L, ^^®co®^^^«^-rJ^TtOS; (AS) Tjeft 

X(H)= (CO - H 2 ) / { 1+V~ (l-t • CO 2 • H 2 ) } + £ (Ai • H' ) - (AS) 

tz 1£ U , * (AS) + , 40 
X(H) : ft $ H©SfiT©Jti (AX) 75 ft <Z> ^ ft fi (®TS,6gJfS) , 
H: jttt (AX) C»LtiEft*WO*S, 
CO : ifittllft 2£ (=1/ ft 35±£^K 
£ : 2 & ft ® ^° 7 — ? , 

Ai: ii^(D^^B^m(Ai = 0<?D#^Ox-^l4«B&.-t-5c ), 
[ 0 0 6 5 ] 

013—024, El28~|gI30. 03 5~@3 8f4, ffl 1 ~ &\ 1 9 \C ft -t Z> 

HX^0-C$>9, 013~02 4, 02 8— 03 0, 0 3 5~i3 8t, (A)«^ffilt!ZM0 
, (B ) «^^ltX^0 , (C ) ttS ft HX^0 T? fe 5 (FNO: F "t" > /< - . Y' : ft X ^ ft (mm) } . W 50 
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SUKllincfcVN-t . £*ft (d)tt d HJu <g)tt g Ift, r^ii(c)tt ci|K^t5# 

f IiRiiM?r*LTf9 > *i(SC)BIttftf|:^iJEi(iB)l*LTV^. * ifc SI 
SIC 43 I "> T , (DM) fi^ y^-C^-^-^S-CWd^^^-rS^^lRII (mm) ?rS LTJo 0 , 

Hi® (DS) 12 S? * >Uffi TO d Jft IC^-T 5 * AUXM (mm) £ * fc> L T V> 5 . S ft MR H 0 

(d*5 V> T Him tt d m IZM-t 5 S ft (%)l:*tt^5o 
[ 0 0 6 6 ] 

«HJ&#U» 

f=3.469,FN0=2.8 

mow munfmin mmm iry^m 

rl*= 2.800 

dl= 1.322 Nl=l. 58340 vl= 30.23 ai) 

r2*= 1.595 

d2= 0.741 

r3= oo(ST) 

d3= 0.442 

r4*= 5.686 

d4= 1. 686 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.141 

d5= 0.100 

r6*= 18.824 

d6= 1.026 N3=l. 58340 v3= 30.23(L3) 

r7*= 2.039 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= go 

[ 0 0 6 7 ] 
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MimfeDaJHKIlT*-*] 

e =0. 32631, A4=0. 23941X10" 1 , A6=-0. 24142X10" 3 , A8=0. 87227X 10 -3 

e =0. 20000 X 10, A4=0. 83403 X 10 _1 , A6=0. 98460 X 10 -3 , A8=0. 49924X 10" 1 
[^4M<r4)<0#^7 i -^] 

e =0. 18973 X 10, A4=-0. 11614X 10"!, A6=-0. 22756X10" 1 , A8=0. 82323 X 10" 2 
e =0. 26870, A4=0. 34068X10" 1 , A6=-0. 14733X10" 1 , A8=0. 56763X 10" 3 
e =0. 0 A4=-0. 47058 X IT 1 , A6=-0. 90811 X 10" 2 , A8=0. 19180 X 10" 2 
e =0. 35130, A4=-0. 86078 X 10 _1 , A6=0. 14913 X NT 1 , A8=-0. 18277 X 10 _z 

f 

[ 0 0 6 8 ] 

f=3.467,FN0=2.8 

Difw [tt±ffiraia] mmm ir^m 

rl*= 3.914 

dl= 

r2*= 2.253 

d2= 

r3= oo (ST) 

d3= 

r4*= 5.484 

d4= 

r5*= -0.992 

d5= 

r6*= 6.928 

d6= 

r7*= 1.261 

d7= 

r8= oo 

d8= 

r9= oo 

[ 0 0 6 9 ] 



1.633 Kl=l. 58340 vl= 30.23(L1) 
0.545 

30 

0. 300 

2.097 N2=l. 53048 v2= 55.72CL2) 
0. 100 

0.700 N3=l. 58340 v3= 30.23CL3) 40 
1.000 

0.500 N4=l. 51680 v4= 64.20(GF) 
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£ =0.10000X10, A4=0. 15050 X10 _1 ,A6=0. 17624X10" 2 , A8=-0. 28942 X10r 3 ,A10=0 
. 15435 X10" 3 

[M2ffi(r2)<D#Jfcffix-^] 

£ =0. 10000 X 10, A4=0. 12063, A6=0. 53318 X 10" 1 , A8^0. 34519 X10" 1 , A10=0. 15360 
[^4M(r4)(0«®7 1 -^] 

£ =0. 10000X10, A4=0. 21812 X10 -1 , A6=0. 13669 XltT 1 , A8=0. 89058X10" 2 , A13=-0 
.10085X10- 1 

£ =0. 10969, A4=0. 13179, A6^0. 87983 X 10 _1 , A8=0. 39597 X 10" 1 , A10=-0. 51378 X 1 
0-2 

[Sg6®(t6)0#Sfcffi^--#] 

£ =0.10000X10, A4=-0.98804X10r 1 ,A6=0. 25381 XIO -1 , A8=-0.41254X10- 2 . A10= 
-0.74291X10" 3 

e =-0 . 50000 X 10, A4=-0. 69548 X 10 _1 , A6=0. 27279 X 10 _1 , A8=-0. 76305 X 10" 2 , A10 
=0.73965X10-3 

[ 0 0 7 0 ] 
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f=3.965,FN0=2.8 

[A*¥« mtmrnm uamm vrv^m 

rl*= 5.638 

dl= 1.569 Nl=l. 58340 vl= 30.23 ai) 

r2*= 3. 303 

d2= 0.394 10 

r3= oo (ST) 

d3= 0.200 

r4*= 4.256 

d4= 2.649 N2=l. 53048 v2= 55.72a2) 

r5*= -1.065 

d5= 0.100 

r6*= 19.154 20 

d6= 0.799 N3=l. 58340 v3= 30.23a3) 

r7*= 1.266 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= oo 

[ 0 0 7 1 ] 30 
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e =0. 10000 X 10, A4=0 . 12129 X 10 _1 , A6=0. 31044X 10 -2 , A8=-0 . 11652 X 10 -2 , A10=0 
.19214X10" 3 

B =0. 10000 X 10, A4=0 . 10276, A6=0. 19545 X 10" 1 , A8=-0. 73712 X 10 -2 A10=0. 55142 
X10 -1 

[^4r5(r4)0^ffi^^] io 
e =0. 10000 X 10, A4=0. 45950 X 10 _1 , A6=0. 47759X 1(T 2 , A8=0. 79466 X 10 -2 , A10=-0 
.12984X10 -1 

[|JS5ffi(r5)(&#*»7^] 

e =0. 11091, A4=0. 12806, A6=-0. 70237X IO" 1 , A8=0. 26286 X 10 _1 , A10=-0. 27364X 1 
0-2 

[||S6®(r6)(B#3Mx-*] 

e =0. 10000 X 10, A4=-0. 85336 X 1T\ A6=0. 25832 X IT 1 , A8=-0. 89579 X 10 -2 A10= 20 
0. 67422 XHT 3 

£ =-0. 50000 X 10, A4=-0. 52773 X 10" 1 , A6=0. 17861 X lflrl A8=-0. 46675 X 10 -2 , A10 
=0.43220X10-3 

[ 0 0 7 2 ] 



(20) JP 2004-163849 A 2004.6.10 



f=3.507,FN0=2.8 
rl*= 68.391 

dl= 0.872 Nl=l. 53048 vl= 55.72 ai) 

r2*= -6.304 

d2= 0.938 io 

r3= oo(ST) 

d3= 0.500 

r4*= -3.703 

d4= 1.649 N2=l. 53048 v2= 55.72(L2) 

r5*= -0.852 

d5= 0.100 

r6*= 11.946 20 

d6= 0.700 N3=l. 58340 v3= 30.23a3) 

r7*~ 1.225 

d7= 1.000 

r8= °o 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= °o 

[ 0 0 7 3 ] 30 
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e =0. 51000 X 10 2 , A4=0. 56767 X Iff" 2 , A6=0. 35339 X 10" 2 , A8=-0. 16790 X 10" 2 , A10= 
0. 18541 X10 -3 
[m2M(r2)(D#^x-^] 

£ =0. 15652 X 10 2 , A4=0. 29585 X 10 -1 , A6=0. 49258 X 10 -2 , A8=-0. 68370 X 10 -2 . A10= 
0. 21683 X10" 2 
[^4ffi(r4)(D#^x^] 

e =0. 14877 X 10, A4*-0. 79140 X 10" 1 , A6=-0. 47628 X Iff" 1 , A8=0. 48397 X 10 _1 , A10= 
-0.11082 

B =-0. 10000 X10, A4=-0. 10074 X 10 _1 , A6=-0. 10146, A8=0. 69391X10"" 1 , A10=-0. 22 
979XKT 1 

[fg6ffi(r6)0##®x~*] 

e =0. 21028 X 10, A4^-0. 38111 X 10~\ A6=0. 40875 X 10 -2 , A8=0 . 27790 X 1(T 2 , A10=- 
0. 24091 X10 -2 

b =-0. 60000 X 10, A4=-0. 45478 X 10" 1 , A6=0. 20696 X 10 _1 , A8=-0. 67145 X 10 -2 . A10 
=0.63538X10-3 



[ 0 0 7 4 ] 
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I5» 

f=4.046,FN0=2.8 

mm*®} mtmmm mmm i7v«m 

rl*= 5.219 

dl= 1.013 Nl=l. 53048 vl= 55.72 ai) 

r2*= -64.896 

d2= 0.748 10 

r3= oo (ST) 

d3= 0.500 

r4*= -4.392 

d4= 1.756 N2=l. 53048 v2= 55.72(L2) 

r5*= -0.904 

d5= 0.100 

r6*= 20.088 20 

d6= 0.725 N3=l. 58340 v 3= 30.230,3) 

r7*= 1.208 

d7= 1.000 

r8= 00 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= 00 

[ 0 0 7 5 ] 30 
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e =-0. 70781 X 10, A4=0. 89349 X 10" 2 , A6=0. 47221 X 10 -2 A8=-0. 10936 X 10" 2 , A10= 
0.26309X10-3 

B =-0. 14000 X 10 2 A4=0. 21091 X 10" 1 , A6=0. 65881 X 10 -2 , A8=-0. 31253 X 10" 2 , AID 
=0. 14822 X10" 2 

e =0. 21386 X 10, A4=-0. 36204 XlOrl,A6=-0. 25647 X10 -1 , A8=0.63204X10 _1 , A10= 
-0. 70302 X10" 1 

e =-0. 97822, A4=0. 29364 X10 _1 , A6=-0. 10042, A8=0. 61685 X 1QT 1 , A10=-0. 15831 X 

io-i 

[B6ffi(r6)0#^®x^] 

e =-0. 20000 X 10, A4=-0. 46735 X 10 _1 , A6=0. 63444 X 10 -2 , A8=0. 57281 X 10" 2 , A10= 20 
-0. 26912 X10" 2 
[B7ffi(r7)tf>#ifcffi:r-*] 

e =-0. 60000X10, A4=-0. 60010 X10 -1 , A6=0. 24137 X10 -1 , A8=-0. 56437 X10 -2 , A10 
=0.43112X10-3 



[ 0 0 7 6 ] 
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f=4.057,FN0=2.8 
rl*= 3.887 

dl= 1.137 Nl=l. 53048 vl= 55.72 ai) 

r2*= 50.974 

d2= 0.745 io 

r3= oo (ST) 

d3= 0.500 

r4*= -3.040 

d4= 1. 696 N2=l. 53048 v 2= 55. 72 (L2) 

r5*= -1.374 

d5= 0.100 

r6*= 1.971 20 
d6= 0.700 N3=l. 58340 v3= 30.23a3) 

r7*= 1.157 

d7= 1.000 

r8= oo 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= oo 

1 0 0 7 7 ] 30 
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e =-0. 17782 X 10, A4=0. 61057 X 10 -2 , A6=0. 14542 X 10 -2 A8=-0. 49868 X 10 -3 , A10= 
0. 16539 X10"" 3 

e =0. 16000 X 10 2 , A4=0. 61220 X 10~ 2 , A6=-0. 75168 X 10~ 3 , A8=0. 15948 X 10" 2 , A10= 
-0. 17231 X10 -4 
[B4ffi(l4)©#3»ffix-^] 

e =0. 84433, A4=0. 61538X10 -2 , A6=-0. 21453, A8=0. 30585, A10=M). 20991 
[B5M(r5)©*^ffix-^] 

e =0. 36507, A4=-0. 44642 X10 _1 ,A6=0. 12082 X10" 1 , A8=0. 88202 X1(T 2 , A10=-0. 56 
296 XHT 2 

e =-0. 20000 X 10, A4--0. 14745, A6=0. 32555 X 10"!, A8=0. 43398 X 10~ 2 » A10=-0. 227 
20X10 -2 

[^7^(17)©^®^-^] 

e =-0 . 19045 X 10, A4=-0. 97978 X 10" 1 , A6=0. 23732 X 10 _1 , A8=-0. 25696 X 10" 2 , AID 
=-0. 40956 X10" 5 

[ 0 0 7 8 ] 
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I7» . 

f=5.413,FN0=2.8 

aw**] Muraim mmm urwa 

rl*= 3.262 

dl= 1.267 Nl=l. 53048 vl= 55.72 <L1) 

r2*= 20.506 

d2= 0.605 10 

r3= oo (ST) 

d3= 1.011 

r4*= -2.627 

d4= 1.329 N2=l. 53048 v2= 55.72a2) 

r5*= -1.750 

d5= 0.100 

r6*= 6.747 20 

d6= 1.769 N3=l. 58340 v3= 30.23CL3) 

r7*= 2.711 

d7= 0.500 

r8= ao 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= 00 

[ 0 0 7 9 ] 30 
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e =0. 23583, A4=0. 42634 X 10" 2 , A6=0. 70946 X 10" 3 A8=0. 83522 X 10" 4 , A10=0. 2256 
3X10 -4 

[|§2ffi(r2)<Z>#Sfcffi7™?] 

£ =0. 13080 X10 2 , A4=0. 76363 X10" 2 , A6=M). 96051 X10" 3 , A8=0. 12099 X 10" 2 , A10= 
-0. 32280 X10" 3 

e =0.14778X10, A4=0.46580X10 -2 , A6^-0. 48590X10"! A8=0. 29449 X10~1, A10=- 
0. 35940 X10 -2 
[S§5ffi(r5)0)#Jfcffix^] 

£ =0. 54871. A4=-0. 31360 X 10 _1 , A6=0. 95481 X 10" 2 , A8=-0. 21117 X 10 -2 , A10=0. 74 
248 X10 -3 

[&6ffi(r6)(&#J$15x--*] 

£ =0. 35876 X10" 1 , A4=-0. 60741 XlO -1 , A6=0. 13571 XlO -1 , A8=-0. 98325 X 10 -3 , Al 
0=^0.49719X10-4 
[|g7ffi(r7)<*>##ffix-*] 

£ =-0. 54011 X 10, A4=-0. 17861 X10 _1 ,A6=0. 16540 X10 _3 ,A8=0. 11796 X10 -3 A10= 
-0.10468X10" 4 



[ 0 0 8 0 ] 



(28) JP 2004-163849 A 2004.6.10 

f=5.414,FN0=2.8 

um»mq M±ffirais] mmm iryw.] 

rl*= 2.566 

dl= 1.227 Nl=l. 53048 1/1= 55.720,1) 

r2*= 18.606 

d2= 0. 369 10 

r3= oo(ST) 

d3= 0.935 

r4*= -1.834 

d4= 1.208 N2=l. 53048 v2= 55.72a2) 

r5*= -1.611 

d5= 0.100 

r6*= 7.215 20 

d6= 1.581 N3=l. 58340 v3= 30.23a3) 

r7*= 2.841 

d7= 0.500 

r8= co 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 

[ 0 0 8 1 ] 30 
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b =0. 16794, A4=0. 43888 X 10 -2 , A6=0. 28598 X 10 -3 A8=0. 32325 X 10" 3 , A10=-0. 244 
OIXIO" 3 

[^2ffi(r2)(0*^ffix^] 

e =-0. 73024X10, A4=-0. 29787 X10" 2 , A6=-0. 20862X10" 2 , A8=-0. 10682X10" 2 , Al 
0=0. 34571 X10 -3 

e =0. 12492 X 10, A4=0. 29931 X 10" 2 , A6=-0. 49256 X VT\ A8=0. 23979 X VT\ A10=0 
.79079X10" 3 

E =0. 53675, A4=-0. 23290 X 10" 1 , A6=0. 52301 X10 -2 , A8=0. 10769X10T 2 , A10=0. 448 
01X10" 3 

e =0. 20000 X 10, A4=-0. 66312 X 10"!, A6=0. 15524 X 10 _1 , A8=-0. 15169 X 10" 2 , A10= 
-0. 38654X10 -4 

e =-0. 60000 X 10, A4=-0. 25548 X 10" 1 , A6=0. 14515 X 10 -2 , A8=-0. 25702 X 10" 4 . A10 
=-0.80128X10~ 5 



[ 0 0 8 2 ] 
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[9» 

f=3.470,FN0=2.8 

MLhWIBW] [AWN LTyim 

rl*= 1.928 

dl= 1.028 Nl=l. 53048 vl= 55.72 ai) 

r2*= 2.310 

d2= 0.478 io 

r3= oo (ST) 

d3= 0.300 

r4*= 8.421 

d4= 1.304 N2=l. 53048 v2= 55.72CL2) 

r5*= -1.151 

d5= 0.655 

r6*= -0.468 20 
d6= 0.720 N3=l. 58340 v3= 30.23a3) 

r7*= -0.694 

d7= 0.300 

r8= oo 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= oo 

[ 0 0 8 3 ] 30 



(31) 
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e =0. 10000 X 10, A4=-0. 45870 X lO" 2 , A6=0. 29663 X 10" 2 A8=-0. 12412 X 10" 2 A10= 
-0. 94981 X10 -3 
[Jg2ffi(r2)<0#Jfcm^-*] 

e =0. 10000 X 10, A4=-0. 11631 X 10 -1 , A6=0. 15359, A8=-0. 35362, A10=0. 22705 
[* 4 If (f 4) O**!!^^] 

e =0. 10000 X 10, A4=-0. 12407, A6=0. 87272 X KT 1 , A8=-0. 30646, A10=0. 23712 
[Sg5ffi(r5)0)#Jfr^-*] 

e =0. 10000 X10, A4=0. 27864X10 -1 , A6=Q. 64946X10 -1 , A8=-0. 13857, A10=0. 11579 
[Sg6ffi(r6)©#Sfr®:r-*] 

e =0. 13801, A4=0. 36196, A6=0. 16987, A8=-0. 10315, A10=0. 81031X10 -1 
[«7If(t7)©*3WI|7s-5r] 

e =0, 17413, A4=0. 15173, A6=0. 72208 X lOT* A8=-0. 28908 X 10 _1 , A10=0. 74165 X 10 
-2 



[ 0 0 8 4 ] 
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10» 
f=3.469,FN0=2.8 

[tt±BfnKi mmm \rv^m 

rl*= 2.173 

dl= 1.103 Nl=l. 53048 vl= 55.72 ai) 

r2*= 2.584 

d2= 0.602 io 

r3= oo(ST) 

d3= 0.328 

r4*= 6.726 

d4= 1.283 N2=l. 53048 v2= 55.72a2) 

r5*= -1.160 

d5= 0.736 

r6*= -0.459 20 

d6= 0.738 N3=l. 58340 v3= 30.23a3) 

r7*= -0.680 

d7= 0.300 

r8= 00 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= 00 

[ 0 0 8 5 ] 30 
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£ =0. 10000 X 10, A4=0. 879S8 X 10 -3 , A6=0. 42137 X 10" 2 , A8=-0. 16799 X 1(T 3 , A10=- 
0. 19193 XHT 3 
[aS2M(r2)<&#3$®^-^] 

e =0. 10000X10, A4=0. 93253 X10 -2 . A6=0. 15533, A8^0. 24491, A10=0. 13194 
[^4^(14X0*^®^-^] 

£ =0.10000X10, A4=-0. 98391 X10"l r A6=0. 94609 X10" 1 , A8=-0. 17520, A10=0. 1209 lo 
4 

£ =0.10000X10, A+=0.44653X10 _1 , A6=0. 55013X10"!, A8=-0. 12054, A10=0. 11213 
£ =0. 13153, A4=0. 36562, A6=0. 16321, A8M). 11039, A10=0. 86597X10T 1 

£ =0. 16282, A4=0. 15658, A6=0. 66062 X HT 1 , A8=-0. 28592 X 10 _1 , A10=0. 75366 X 10 20 
-2 



[ 0 0 8 6 ] 
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mm 1 1 » 

f=2.357,FN0=2.8 
rl*= 3. 284 

dl= 0.988 Nl=l. 53048 vl= 55.72 0,1) 

r2*= 8. 603 

d2= 0.249 io 

r3= oo (ST) 

d3= 0.231 

r4*= 2. 351 

d4= 1.000 N2=l. 53048 v 2= 55.72(12) 

r5*= -0.806 

d5= 0.367 

r6*= -0.328 20 

d6= 0.700 N3=l. 58340 v3= 30.23(13) 

r7*= -0.557 

d7= 0.200 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 

[ 0 0 8 7 ] 30 

e =0. 10000 X 10, A4=-0. 82390 X l£r\ A6=-Q. 51231 X 10 -3 , A8=-0. 31114X 10 _1 , A10 
=0. 20505 X10" 1 

E =0. 10000 X 10, A4=-0. 22908, A6=0. 19307, A8M). 66911, A10=0. 11352 X 10 
[JMIi(»4)0iWlB7 f -$'] 

£ =0. 10000 X 10, A4=-0. 31044, A6^0. 13877. A8=0. 59855, A10=-0. 34008 X 10 4 o 
[Jg5ffi(r5)CD#3&ffi^-*] 

£ =0. 10000X10, A4=0. 19846, A6=0. 34588, A8=-Q. 10718X10, A10=0. 22259X10 
[|§6ffi(r6)©#^Ii7^] 

£ =0. 14294, A4=0. 16786 X 10, A6=0. 77941, A8=-0. 21235 X 10, A10=0. 29745 X 10 
£ =0. 22025, A4=0. 51811, A6=0. 40947, A8=-0. 41631, A10=0. 19224 

[ 0 0 8 8 ] 50 



(35) JP 2004-163849 A 2004.6.10 

f=3.909,FN0=2.8 

mwm m±mmm mmm iry^m 

rl*= 1.946 

dl= 1.063 Nl=l. 53048 vl= 55.72(L1) 

m= 2.908 

d2= 0.461 10 

r3= c»(ST) 

d3= 0.369 

r4*= 25.898 

d4= 1.214 N2=l. 53048 v 2= 55.72(12) 

r5*= -1.222 

d5= 0.719 

r6*= -0.512 20 

d6= 0.864 N3=l. 58340 v3= 30.23(L3) 

r7*= -0.791 

d7= 0.300 

r8= oo 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= oo 

[ 0 0 8 9 ] 30 



(36) 
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e =0. 10000 X 10, A4=-0. 71083 X 10 -2 , A6=0. 83355 X 10 -2 , A8=-0. 43965 X 10 -2 , A10= 
0. 15236 X10~ 2 

e =0. 10000 X10, A4=0. 48178X10" 2 . A6=0. 77795X10" 1 , A8=-0. 11808, A10=0. 82135 
X10" 1 

e =0. 10000 X 10, A4=-0. 67192 X 10" 1 , A6=0. 75859 X 10" 2 , A8=-0. 45131 X 10rl A10= 
-0.15867X10 -2 

e =0.10000X10, A4=0. 57645X10 _1 ,A6=0.64121Xl(r 2 , A8=-0. 12843 X10" 1 , A10=0 
. 27561 X10 -1 

£ =0. 15149, A4=0. 34428, A6=0. 14586, A8~-0. 13119, A10=0. 71148X10T 1 

£ =0. 19214, A4=0. 13217, A6=0. 45573 X HT 1 , A8=-0. 23420 X 10" 1 , A10=0. 52064X 10 
-2 



[ 0 0 9 0 ] 
[* 1 ] 
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(38) JP 2004-163849 A 2004.6.10 

f=3.382,FNO=2.80 
rl*= -10.748 

dl= 0.756 Nl=l. 53048 vl= 55.72(L1) 

r2*= -6.165 

d2= 0.933 10 

r3= oo (ST) 

d3= 0.500 

r4*= -12.672 

d4= 1.734 N2=l. 48749 v 2= 70.44(12) 

r5*= -0.898 

d5= 0.100 

r6*= 5.623 20 
d6= 0.700 N3=l. 58340 v3= 30.23a3) 

r7*= 1.145 

d7= 1.300 

r8= 00 

d8= 0.500 N4=l. 51680 v4= 64.20(GF) 

r9= co 

[ 0 0 9 2 ] 30 



(39) 
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e =-0. 49000 X10 2 A4= 0. 19628 X10 _1 ,A6= 0. 42261 Xl(T 2 ,A8=-0. 14046 X10" 2 , A 
10= 0. 24571 X10 -3 
[fg2M(r2)CD#J«x-*] 

£ =-0. 61499 X 10. A4= 0. 46300 X 10 _1 , A6= 0. 58156 X 10 -2 , A8=-0. 55287 X 10 -2 , Al 
0= 0. 25143 X10" 2 
[&4ffi(r4)(0##ffix-*] 

a =-0. 10000 X 10, A4=-0. 36178 X lflrl A6=-0. 35359 X lQrl A8= 0. 33661 X IT 1 , Al 
Q=-0. 76906 X10 -1 

£ =-0. 10000 X 10, A4= 0. 88131 X 10~ 2 , A6=-0. 10394, A8= 0. 66365 X 10' 1 , A10=-0. 2 
1004 X10 -1 

e =-0. 19193 X 10, A4=-0. 51842 X10 _1 ,A6= 0. 75512 Xir 3 ,A8= 0. 23514 X10 _2 ,A1 
0=-0. 21619 X10 -2 

£ =-0.45157X10, A4=-0.44404X10 _1 ,A6= 0. 19663 X10" 1 , A8=-0. 73281 X10 _2 ,A1 
0= 0. 92529 X10" 3 



[ 0 0 9 3 ] 



(40) JP 2004-163849 A 2004.6.10 

«HJ&#I14» 
f=5.403,FN0=2.80 

rl*= 3.427 

dl= 1.256 Nl=l. 58913 v 1- 61.2801) 

r2*= 13.824 

d2= 0. 643 10 

r3= oo (ST) 

d3= 0.972 

r4*= -3.551 

d4= 1.640 N2=l. 53048 v 2= 55.7202) 

r5*= -1.328 

d5= 0.100 

r6*= -31.222 20 

d6= 1.584 N3=l. 58340 v3= 30.2303) 

r7*= 2.125 

d7= 0.800 

r8= 00 

d8= 0.500 N4=l. 51680 v 4= 64.20(GF) 

r9= 00 

[ 0 0 9 4 ] 30 



JP 2004-163849 A 2004. 6. 10 



[mffi(rl)<0##ffix-*] 

£ = 0. 45664, A4= 0. 50687 X 1<T 2 , A6= 0. 84990 X 10"3, A8=-0. 13419 X 10" 4 A10= 0 
. 45261 X10 -4 

£= 0. 13638 X10 2 ,A4= 0. 12538 X10 _1 ,A6=-0. 40314 Xl(jr 2 ,A8= 0. 29052X10" 2 , A 
10=-0. 63264 X10 -3 

C»4m(r4)©IMMI5 t -^] io 
e = 0. 20000 X 10, A4=-0. 17811 X 10 _1 , A6=-0. 44803 X IO" 1 , A8= 0. 25403 X 10 _1 , Al 

0^0.27515X10-2 

E- 0. 28496, A4=-0. 90398 X 10r3, A6= 0. 58812 X10 _2 ,A8=-0. 40268 X10 -2 A10= 0 
. 10098 X10 -2 

[ai6ffi(r6)©#Jfcffix-*] 

£ = 0. 0, A4M). 60414X 10 _1 , A6= 0. 15910 X 10 - !, A8=-0. 10850 X 10 -2 , A10=-0. 901 20 
98X10 -4 

[$g7ffi(r7)0##Ifx-*] 

£ =-0. 52095 X 10, A4=-0. 30068 X 10 _1 , A6= 0. 30856 X 10 -2 A8=-0. 17047 X 10 -3 , Al 
0= 0. 10885 X10" 6 



[ 0 0 9 5 ] 



(42) JP 2004-163849 A 2004.6.10 

f=4.212,FN0=4.00 

[M±vrniKi mmm \?v«m 

rl*= 1.823 

dl= 1.195 Nl=l. 48749 vl= 70.44(11) 

r2*= 17.003 

d2= 0. 300 io 

r3= oo (ST) 

d3= 0.575 

r4*= -1.231 

d4= 1.371 N2=l. 53048 v2= 55.72a2) 

r5*= -0.881 

d5= 0.100 

r6*= 4. 980 20 

d6= 0.749 N3=l. 58340 v3= 30.23CL3) 

r7*= 1.193 

d7= 0.500 

r8= 00 

d8= 0. 500 N4=l. 51680 v 4= 64. 20 (GF) 

r9= 00 

[ 0 0 9 6 ] 30 



(43) 
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e= 0.41144,A4= 0.85264X1(T 2 ,A6= 0. 61779 X10 _2 ,A8=-0. 18563 Xl0 _2 ,A10=-0 
. 12302 X10 -2 

[^2®(t2)<0*^^~^] 

e= 0.16000X10 2 ,A4=-0.94292X10- 2 ,A6=-0.39468X1(T 1 »A8= 0.43553X10 _1 ,A 
10=-0. 19370 X10 -1 

e= 0. 19571 X 10, A4=-0. 22360 X10 _1 ,A6=-0. 23890, A8= 0. 29336, A10= 0.36819 

£ = 0. 66179 X10 _1 ,A4= 0. 59525 X10 _1 ,A6=-0. 70445 X10 _1 ,A8= 0.15571X10" 1 , 
A10= 0.54156X10 -2 

e = 0. 12482 X 10, A4=-0. 14933, A6= 0. 56598 X10 _1 ,A8=^0. 76101 X10 -2 , A10=-0. 2 
4802 X10 -4 

e =-0. 60000 X 10, A4=-0. 74292 X KT 1 , A6= 0. 64193 X 10" 2 , A8= 0. 15186 X 10" 2 , Al 
0=-0. 29432 X10 -3 

[ 0 0 9 7 ] 



(44) JP 2004-163849 A 2004.6.10 

f=7.277,FN0=4.00 

m&*m m±mrmi mmm i7y+*m 

rl*= 3.548 

dl= 1.161 Nl=l. 58913 vl= 61.28(L1) 

r2*= 16.802 

d2= 0. 593 10 

r3= oo (ST) 

d3= 1.343 

r4*= -3.817 

d4= 1.377 N2=l. 53048 v2= 55.72a2) 

r5*= -1.576 

d5= 0.447 

r6*= -2.730 20 

d6= 1.686 K3=l. 58340 v3= 30.23CL3) 

r7= -4.280 

d7= 0.100 

r8= -5.779 

d8= 0.833 N4=l. 53048 v4= 55.72a4) 

r9*= 5.219 

d9= 0.500 

rl0= 00 

dlO= 0.700 N5=l. 51680 v5= 64.20(GF) 

rll= 00 

[ 0 0 9 8 ] 



30 



JP 2004-163849 A 2004. 6. 10 



£= 0. 77503, A4= 0. 25359 Xl(T 2 ,A6= 0. 42096 X10 _3 ,A8= 0. 12178 X10 _4 A10= 0 
. 88312 X10 -5 

[Sg2M(r2)<0#3m:r-*] 

£= 0. 16000X102 A4= 0.60134X10 -2 , A6=-0. 12266 X10" 2 ,A8= 0. 58101X10" 3 , A 
10=-0. 11992 X10" 3 

[ft 4 ffi(r4) ©jWraf?*-*] io 
e = 0.20000X10,A4=-0. 23442X10 _1 ,A6=-0. 78672X10-2, A8= 0. 75751 X IO -2 , Al 
0=H).35641X10 -3 

E = 0. 26692, A4=-0. 38537 X IO -2 , A6= 0. 64572 X 10~ 3 , A8=-0. 20007 X IO" 3 , A10= 0 
. 48166 X10" 3 

[*6fi(i8)0aMlB7*-*] 

e = 0. 19644 X 10 _1 , A4^0. 20508 X IO -1 , A6= 0. 58512 X IO -2 A8=-0. 43953 X IO -4 20 
A10=-0. 11200 X10 -3 
[m9ffi(r9)(D*^x^] 

£ =-0. 24561 X 10, A4=-0. 14117 X IO -1 , A6= 0. 65211 X IO -3 , A8M). 11832 X IO -4 , Al 
0=-0.56001X10 -6 



[ 0 0 99] 



(46) JP 2004-163849 A 2004.6.10 

1 7» 

f=7. 224,FN0=4. 00 
rl*= 3.085 

dl= 1.254 Nl=l. 48749 vl= 70.44(L1) 

r2*= 132.361 

d2= 0.519 10 

r3= oo (ST) 

d3= 1.333 

r4*= -2.840 

d4= 1.370 N2=l. 53048 v2= 55.72a2) 

r5*= -1.406 

d5= 0.215 

r6*= -2.977 20 

d6= 1.421 N3=l. 58340 v3= 30.23a3) 

r7= -4.231 

d7= 0.200 

r8*= -3.893 

d8= 0.929 N4=l. 53048 v4= 55.72(L4) 

r9*= 4.977 

d9= 0.500 30 

rlO= 00 

dl0= 0.700 N5=l. 51680 v5= 64.20(GF) 

rll= 00 

[0100] 



(47) 
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[»lM(rl)<D2MJra7*-*] 

e = 0. 53903, A4= 0. 16932 X 10 -2 , A6=-0. 11741 X 10" 3 , A8= 0. 57949 X 10" 4 A10=-0 
. 71896 X10" 4 

[fg2M(r2)<B#Sftiix--?] 

e =-0. 14Q00X 10 2 A4= 0. 27334X10" 2 , A6=-0. 26419X 1(T 2 , A8=-0. 75325X 10 -4 , A 

10= 0. 73080 XlO -4 

[j&4ffi(r4>(D##ffi5~*] 

e = 0.20000X10, A4=-0. 31677 X10 _1 ,A6=-0. 75942 X10 _2 A8= 0. 91685 X 10 -2 , Al 
0= 0.41558 XlO -3 

£= 0. 24552, A4=-0. 52179 X1(T 2 ,A6= 0. 25889 X10 -2 ,A8= 0. 68847 XlO -4 A10= 0 
.47898X10 -3 

£= 0. 40102 X10 _1 ,A4^0. 18898 X10 _1 ,A6= 0.54964X10 _2 ,A8= 0. 32997 X 10 -3 , 
A10=-0. 26481 XlO -3 

e= 0. 10000X10, A4= 0. 48378 X1G _3 ,A6= 0. 60634 X10 _3 A8= 0. 19793 X10 -4 , Al 

0=-0. 16558 X10 -5 

[£9ffi(r9)0##Six-*] 

e =-0. 60000X10, A4=-0. 16306 XlO" 1 , A6= 0. 98140X10" 3 , A8M). 41108 XlO -4 Al 
0= 0.65479 XlO" 6 

[0101] 



(48) JP 2004-163849 A 2004.6.10 

1 8» 
f=7.223,FN0=3.20 

rl*= 3. 658 

dl= 1.456 Nl=l. 48749 vl= 70.44(L1) 

r2*= 73. 204 

d2= 0. 709 10 

r3= oo (ST) 

d3= 1.347 

r4*= -3.303 

d4= 1.559 N2=l. 53048 v2= 55.72CL2) 

r5*= -1.519 

d5= 0.100 

r6S= -5.135 20 

d6= 1.559 N3=l. 58340 v 3= 30.23<L3) 

r7= -8.750 

d7= 0.200 

r8*= -7.043 

d8= 1.264 N4=l. 53048 v4= 55.72(L4) 

r9*= 3.768 

d9= 0.500 

rl0= co 

dl0= 0. 700 N5=l. 51680 v 5= 64. 20 (GF) 

rll= co 

[0102] 
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(49) 
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e= 0. 71501, A4= 0. 28518 X10 _2 ,A6=-0. 17675 X10" 3 ,A8= 0. 14775 X10" 3 , A10=-0 
. 18376 X10 -4 

£ = 0. 16000 X 10 2 A4= 0. 63737 X 10 -2 , A6=-0. 12019 X 10 -2 , A8= 0. 11025 X 10 -3 , A 

10=-0. 14631 X10 -4 

[&4ffi(r4)<D##ffix-*] 

e = 0. 17392 X 10, A4=-0. 19887 X lflrl A6=-0. 18654X lfr\ A8= 0. 10823 X 10 _1 , Al 
0—0. 98268 X1Q~ 3 

e = 0. 25841, A4=-0. 41793 X 10 -3 , A6=-0. 20223 X 10 -3 , A8=-0. 33463 X 10 -3 , A10= 0 
. 23695 X10" 3 

[£6ffi(r6)©#3M^-*] 

£ = 0. 00000, A4=-0. 14443 X lO -1 , A6= 0. 39292 X 10" 2 , A8=-0. 46118 X 10 -4 A10=-0 
. 77163 X10 -4 

£= 0. 10000 X 10, A4= 0. 39723 X10" 3 ,A6= 0. 28397 X10T 3 ,A8= 0. 18192 X 10 -5 , Al 
0-0. 45178 X10" 6 

£ =-0. 55782 X 10, A4=-0. 11687 X ltT 1 , A6= 0. 76776 X ltT 3 A8— 0. 49279 X 10 -4 , Al 
0= 0. 13179 X10 -5 

[0103] 



(50) JP 2004-163849 A 2004.6.10 

f=5.457,FN0=3.20 
rl*= 3.253 

dl= 1.288 Nl=l. 48749 vl= 70.44ai) 

r2*= -86.056 

d2= 0.579 10 

r3= oo (ST) 

d3= 1.036 

r4*= -2.672 

d4= 1.199 N2=l. 53048 v2= 55.72a2) 

r5*= -1.179 

d5= 0.100 

r6*= -4.423 20 

d6= 1.022 N3=l. 58340 v3= 30.23a3) 

r7= -7.099 

d7= 0.200 

r8*= -6.526 

d8= 0.956 N4=l. 53048 v 4= 55.72 a4) 

r9*= 2.573 

d9= 0.500 

rlO= 00 

dl0= 0.500 N5=l. 51680 v5= 64.20(GF) 

rll= 00 

[01041 
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(51) 
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£ = 0. 61954, A4= 0. 60178 X 10" 2 , A6=-0. 12105 X 10 -2 , A8= 0. 86233 X 10" 3 A10=-0 
. 15712 X10" 3 

e =-0. 14000 X10 2 A4= 0. 15001 X10 _1 ,A6=-0. 53033 Xir 2 ,A8= 0. 12331X10 -2 ,A 

10=-0. 29962X10 -3 

[&4ffi(r4)(&#Jfcffix-*] 

e = 0. 11867 X 10, A4=-0. 37808 X 10 _1 ,A6=-0. 76004 X10 _1 ,A8= 0. 79954 X10 -1 ,A1 
0=-0. 14867 X10 _1 

£ = 0. 25855, A4= 0. 51279 X 10 -3 , A6=-0. 23878 X 10 -2 , A8=-0. 21119 X 10~ 2 A10= 0 
. 31651 X10" 2 

[jg6ffi(r6)tf>#M5x-*] 

e = 0. 69924, A4=-0. 37699 X lQr\ A6= 0. 16425 X HT 1 , A8=-0. 53665 X 10" 3 A10=-0 
. 77077 X10" 3 

£ = 0. 10000 X 10, A4= 0. 22716 X 10 -3 , A6= 0. 10393 X 10 -2 A8= 0. 34646 X 10 -5 , Al 
0^0.42799X10 -5 

£ =-0. 56964X 10, A4=-0. 26810 X 10 _1 , A6= 0. 32076 X 1(T 2 A8=-0. 37062 X 10~ 3 , Al 
0= 0. 17192 X10 -4 
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